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PREFACE 


THE first seven chapters of this volume were written 
by my son, Mr, W. L. Sclater, and published in The 
Geographical Journal (1894-97). They are now 
reprinted here, with some slight alterations, by the 
kind permission of the Council of the Royal 
Geographical Society. The eighth chapter, on 
Marine Mammals, was read by me as a paper at 
a meeting of the Zoological Society of London 
on March 16, 1897, and was subsequently pub- 
lished in the Society’s Proceedings. It is re- 
produced here, with slight alterations, by the kind 
permission of that Society. The remaining chapters 
of this volume, in which the distribution of Mam- 
mals is treated of systematically, have been pre- 
pared by me specially for the present work. 

Of the fifty illustrations contained in the text, 
which have been selected to show some of the chief 
Mammals typical of the different Regions, forty 
have been drawn by Mr. J. Smit specially for the 
present work. Of the remaining ten, five have been 
kindly lent to us by the Zoological Society of London 
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and five by Messrs. Adam and Charles Black, the 
publishers of Flower and Lydekker’s standard work 
on Mammals. 

It is hoped that most of the leading facts and 
the conclusions to be drawn therefrom as to the dis- 
tribution of existing Mammals have been correctly 
stated in the course of this work, and that it may 
be of some use to students of this most attractive 
branch of Zoology. At the same time, it should 
be recollected that science in all its branches moves 
fast nowadays, and that statements which are 
perfectly correct one day may be falsified at any 
moment by new discoveries and by fresh investi- 
gations. 

I must not conclude these remarks without 
offering our best thanks to Mr. W. E. de Winton, 
F.Z.S., and Mr. F. E. Beddard, F.R.S., F.Z.S., for 
their kind assistance in the compilation of the 
Tables of Genera, and in the correction of the 


proofs of this volume. 
P. L. SCLATER. 


3 HANOVER Square, Lonpoyn, W., 
March 1, 1899. 
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GEOGRAPHY OF MAMMALS 


CHAPTER I 
INTRODUCTION 
(Puate I., p. 16) 


Ir has long been evident to naturalists that the ordinary 
political divisions of the earth’s surface do not corre- 
spond with those based on the geographical distribution 
of animal life. Europe, for instance, the most important 
of all the continents politically speaking, is for zoological 
geographers, as well as for physical, but a small fragment 
of Asia. Again, the strip of Africa which borders the 
Mediterranean and extends to the Sahara agrees closely, 
as regards its animal life, with Europe, and is altogether 
different from the great mass of the African continent. 
Proceeding to America we find that physical geographers, 
as well as political, divide the two great masses of the New 
World at Panama. But those who study distribution have 
ascertained that Central America and Southern Mexico 
belong zoologically to South America, and they are con- 
sequently obliged to place the line of demarcation much 
further north. 

Let us, therefore, dismiss from our minds for the 


moment the ordinary notions of both physical and political 
A 
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geography, and consider how the earth’s surface may be 
most naturally divided into Primary Regions, taking the 
amount of similarity and dissimilarity of animal life as 
our sole guide. In order to endeavour to solve this 
problem, let us select the mammals, as the most highly 
organised and altogether the best-known group of the 
animal kingdom, and examine the geographical distribu- 
tion of this class of animals over the world’s surface. 

Mammals are divided by naturalists into eleven large 
groups, called “Orders.” As regards their distribution, 
however, these Orders fall into two very different categories, 
according as they live on land or in the water—terrestrial 
and marine. For out of the eleven Orders, one of the 
principal divisions of the Carnivora—the Pinnipeds or 
seals, and two other Orders in their entirety—(the Cetaceans 
or whales, and the Sirenians or Manatees) are specially 
adapted for existence in water. Land is, therefore, a barrier 
to their extension, whereas, on the contrary, in the case of 
the ordinary terrestrial mammals, land is the means by 
which they extend their ranges, and seas and rivers form 
their restraining boundaries. 

We will for the present put aside the marme mammals, 
and address ourselves to the discussion of the distribution 
of the nine terrestrial Orders, namely :— 


1. Primates. 6. Ungulata. 

2. Chiroptera. 7. Edentata. 

3. Insectivora. 8. Marsupialia. 
4, Carnivora. 9. Monotremata. 
5, Rodentia. 


Now, as is generally agreed by naturalists, one of the 
most certain and best ascertained points in the classifica- 
tion of mammals is, that these nine Orders can be grouped 
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primarily in three natural divisions (which may, in fact, 
be considered as Sub-classes) of nearly equal value. These 
three Sub-classes are, as named by Professor Huxley—the 
Prototheria, embracing only the Order Monotremata— 
the Metatheria, equivalent to the Order Marsupialia, and 
the HLutheria, which includes all the remaining Orders 
from the Edentata to the Primates. Let us, therefore, 
consider the distribution of the members of these three 
Sub-classes on the earth’s surface. When we come to 
examine the ranges of these groups on the map, we 
shall find that the Monotremes are wholly confined to 
Australia and New Guinea; that the Marsupials pre- 
dominate in Australia, and are only met with elsewhere in 
South America (one or two species of Opossum occurring 
in North America, but being probably only recent in- 
truders from the south); and that the typical mammals or 
Eutheria occupy the rest of the world. 

Again, after examining the distribution of the seven 
Orders of typical mammals, we remark the following 
significant facts :— 

1. The absence of Insectivores in South America. 

2. The great prevalence of Edentates in the same 
country; the Sloths, Armadilloes, and Ant-eaters, consti- 
tuting three out of the five known families of this Order, 
being entirely confined to South and Central America. 

Taking these main facts as our guide, we may divide the 
land-surface of the Earth as follows, into three divisions :— 


(1) Land where Marsupials 


peeved); 10 Heater Australia, New Guinea) ,, 
Notogea. 


ians except Rodents and the adjacent islands. 
and Bats; Mono- 


tremes 
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(2) Land where ma 
ians and Marsupials 
occur; no Insecti-| America south of the Isth- 
vores ; many Eden- | mus of Tehuantepec. 
tates; no Mono- 
tremes .. 


Ly eogad. 


(3) Land where Euther-) Europe, Asia, Africa, Asia- 


ians only occur ; few tic Islands down to Wal- 
Edentates, no Mar- lace’s line, and North } Arctogea. 
supials? nor Mono- America down to the 
tremes . : Isthmus of Tehuantepec. 


The fault of this division is that it leaves the great 
mass of land in the Northern Hemisphere undivided and 
rather unmanageable. But this northern land is easily 
separable into four sections, although it should be under- 
stood that these four sections are not of equivalent value 
to the two other primary divisions. Thus we obtain a 
division of the land-area of the globe for mammals into 
six areas, which are called Regions (see Plate I., p. 16), and 
which may be shortly defined and named as follows :— 


Australia, New Guinea, and adjacent ) ee Auiberte oe 
islands up to Wallace’s line . : egron. 


“< (Central America south of the Isthmus 
of Tehuantepec, the West Indies, and} II. Neotropical Region. 
South America F : 


EA NovToGMa. 


Nroa 


Africa south of the Atlas, and Madagascar III. Ethiopian Region. 


South Asia, the Philippines and Islands of 
the Indian’ Archipelago down to Wale} IV. Oriental Region. 
lace’s line, and Celebes . ; 


ARCTOGA. 


1 As will be shown later on, this statement is not absolutely correct as 
regards North America, as at least one species of marsupial occurs within 
its limits. 
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(ver America down to the Isthmus ) ee ee 
r e vegvon. 


of Tehuantepec 


Europe, Africa north of the Atlas, and ) 
Northern Asia . 


(continued. ) 


ARCTOGHA 


VI. Palearctic Region. 


We will now take a brief survey of the principal 
features of these six regions—as shown in the accompany- 
ing chart (Plate I, p. 16) and their most characteristic 
mammal-forms. 


1.—AUSTRALIAN REGION 


Extent.—Australia, New Guinea, and Moluccas up to 
Wallace’s line, New Zealand, and the numerous islands of 
the Pacific. | 

Characteristics.—Absence of nearly all Eutherian Mam- 
mals, except a few Rodents and Bats; presence of six 
distinct families of Marsupials with one hundred species, 
and the only two known forms of Monotremes. 


2.—NEOTROPICAL REGION 


Name.—veos, new, and tpotrixos, 7.e., tropical land of the 
New World. 

Extent—America, south of the Isthmus of Tehuantepec, 
and the West Indies. 

Characteristics.—Monkeys of the peculiar families 
Cebide and Hapalide# ; absence of Frugivorous Bats, and 
presence of Vampires (Phyllostomatide); abundance 
of the Porcupine family; absence of Insectivores and 
Civets, also of Elephants; presence of Tapirs ; no Ru- 
minants except Deer and Lamas; presence of Sloths, 
Ant-eaters, and Armadilloes; one family of Marsupials— 
Opossums. 
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3.—ETHIOPIAN REGION 


Name.— AiOiores, ancient name for negroes. 

Extent.—Africa, south of the Atlas; Arabia up to the 
Persian Gulf, and Madagascar. 

Characteristics. — Chimpanzee and other Monkeys; 
absence of Bears and Deer; presence of Lion, African 
Elephant, Hyrax, Rhinoceros, Hippopotamus, Wart-hog, 
numerous Antelopes, Giraffe, Pangolin, Ant-bear—general 
richness in large and highly-organised Ungulates. 


4,—ORIENTAL REGION 


Extent.—Southern Asia, south of the Palzearctic Region, 
and islands of Indian Archipelago down to Wallace’s line, 
including Celebes. 

Characteristics—Orangs, Gibbons, and other peculiar 
Monkeys. Flying Lemur, Tiger, and other cats, Indian 
Elephant, Rhinoceros, Malayan Tapir, Manis. 

Generally, it may be said that the peculiar forms of the 
Oriental Region are fewer than in the Ethiopian Region, 
and that the Oriental Region has Bears, Deer, and Tapirs, 
which are wanting in the latter. 


5.—NeEaARcTIC REGION 


Name.—veos, new, and dpx«tos, north, 2e., northern 
district of the New World. 

Extent—North America, down to the Isthmus of 
Tehuantepec. 

Characteristics.—General mammal-fauna, very like that 
of the Palearctic Region, but mixed up with endemic 
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forms and intruders from the south. Bears, Beavers, 
Sheep, and Deer similar; Prong- buck, Pouched Mice, 
and Musquash peculiar; Raccoon and Opossum, probably 
derived from the south. 


6.—PALHARCTIC REGION 


Name.—rraxatos, ancient, and a@pxtos, north, as embrac- 
ing the whole northern area of the Old World. 

Extent—Whole of the Eastern Hemisphere north of 
a line on the south of the Atlas, and running eastward 
through the south of Palestine and Persia, along the 
Himalayas, through Central Asia and the centre of China 
to the Pacific. 

Characteristics.—Absence of Monkeys, Lemurs, and 
Frugivorous Bats; abundance of Carnivores—Ounce, 
Lynxes, Wolves, Foxes, Bears, and Weasels; Rodents— 
Marmots, Beavers, Pikas; Ungulates — Sheep, Deer, 
Chamois, and Musk-deer; no Elephants nor Hyrax. 


This division of the Earth’s surface into six regions was 
first proposed by one of the authors of the present work 
in an essay on the distribution of the Class of birds read 
before the Linnzan Society in 1857 (9). It was further 
elaborated and upheld in an address given to Section D. 
of the British Association at the Bristol Meeting in 1875 
(10), and in a Paper published in The Jbis in 1891 (11). 
The same system was adopted by Mr. Wallace in his 
standard work on “Geographical Distribution” (13), and 
was there shown to be applicable to the other principal 
groups of terrestrial animals. Moreover, the names then 
bestowed on the six great primary Regions are now in 
general use among naturalists in all countries. Mr. 
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Wallace, who has devoted many pages to the discussion 
of this subject,! has come to the conclusion that, admitting 
that these six regions are not precisely equal in rank, and 
that some of them are more isolated than the others, they 
are in geographical equality, compactness of area, and 
facility of definition beyond all comparison better than 
any others which have been suggested for the purpose of 
facilitating the study of geographical distribution. 
Notwithstanding Mr. Wallace’s strong support, how- 
ever, it is right to say that this system has not been univer- 
sally accepted. Professor Huxley (6) in 1868 proposed 
to separate the world into two divisions—Arctogeea and 
Notogea, the former containing the Nearctic, Palearctic, | 
Ethiopian, and Oriental Regions, and the latter the Neo- 
tropical and Australian Regions. He adopted the Nearctic, 
Palearctic, Ethiopian, and Oriental Regions as subdivisions 
of Arctogzea, and only stipulated for the formation of a 
Circum-polar province independent of the Nearctic and 
Palearctic Regions. Notogza Professor Huxley divided 
into three provinces (a) the Austro-Columbian (=the 
Neotropical), (b) the Australian (=the Australian Region 
minus New Zealand), and (c) the New Zealand province. 
From this it will be seen that Professor Huxley’s 
scheme does not really diverge materially from the system 
here employed; the chief points of difference being (a) the 
uniting together of the Australian and Neotropical Regions 
into Notogzea; (b) the formation of independent Circum- 
polar and New Zealand provinces. With regard to the 
first point, almost the only bond of union between the 
Australian and Neotropical Regions, so far as mammals, 
at any rate, are concerned, is the presence of Marsupials 


1 “Geographical Distribution of Animals,” vol. i., chap. iv. 
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in both regions. But the Marsupials of Australia seem 
to have but a very remote connection with those of South 
America, and there is at present no palzeontological evi- 
dence of the former occurrence of the Australian forms, 
or of forms allied to them, outside of Australia itself On 
the other hand, the presence of fossil opossums (Didel- 
phyidx) in the Eocene beds of France, shows that the 
South American forms were formerly more widely spread. 

Professor Huxley has also cited the Parrots (Psittaco- 
morphx) “as helping, together with the three-toed Ratite, 
to bind together the widely-separated portions of the south 
world.” But on referring to the account of the distribu- 
tion of the Parrots in Salvadori’s recently published cata- 
logue (8), it will be found that out of the six families into 
which he divides the group, five are practically confined 
to the Australian Region, and that the remaining one is 
widely spread throughout the tropical regions of both 
hemispheres. The most recent arrangement of this 
family, therefore, gives little support to Professor Huxley’s 
arguments. 

Looking, again, to the distribution of the Ratitz 
(wingless birds), we find the Neotropical form (the Rhea) 
more closely connected with the Ostrich, the Ethiopian 
form, and that they both differ considerably from the 
Emus, Cassowaries, and Kiwis, the three Australian repre- 
sentatives of this order. Thus, then, there seems to be 


1 Recently Senor Ameghino has described from the Santa Cruz beds 
of Patagonia, which are probably of Eocene age, certain fossil mammals 
which he has referred to the Dasyuride, one of the Australian families. 
Again, Mr, Thomas’ Cenolestes (see P. Z. S. 1895), is also believed to be 
allied to the Australian Diprotodonts. If these relationships should turn 
out to be correct, it will indicate further evidence of some connection 
between South America and Australia, though at a considerably remote 
epoch of geological time. 
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scarcely any ground for connecting the Neotropical and 
Australian Regions under one name. 

Before discussing the other differences between this 
scheme and that of Huxley, it will be as well to mention 
the diverging views of some other naturalists. Of these 
the chief is Professor Heilprin, of Philadelphia, who 
in his “Geographical and Geological Distribution of 
Animals,” (5) “in accordance with a suggestion by Professor 
Newton,” has proposed to unite the Nearctic and Palearctic 
Regions into a single realm—the “Holarctic”—and_ to 
separate the Pacific Islands from Australia as the “Poly- 
nesian Realm.” Again, Mr. J. A. Allen, of New York, in 
his recently published essays (1 and 2), has shown con- 
siderable independence of thought in this matter. In the 
introduction to the later of them, which deals chiefly with 
the distribution of North American mammals, Mr. Allen 
gives an account of the influences which, in his opinion, 
mainly determine the geographical distribution of life, 
dwelling first on the great importance of temperature and 
moisture, and afterwards on the inter-relation of land- 
areas, which, he says, is “ co-eval and perhaps more than 
co-ordinate with climate in its influence upon the distribu- 
tion of life.” Next, Mr. Allen treats of the seven primary 
life-regions, or “realms” as he terms them, into which he 
proposes to divide the Earth. These are :— 

1. An Arctic Realm, occupying all the country in 
both hemispheres north of the isotherm 32° F., this 
boundary corresponding very closely to that of the 
northern limit of trees. 

2. A North Temperate Realm, occupying the whole of 
the northern hemisphere between the isotherms of 32° 
and 70° F. 
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3. An American Tropical Realm, consisting of Tropical 
America. 

4, An Indo-African Realm, consisting of Africa, except 
the northern border, and Tropical Asia and its islands. 

5. A South American Temperate Realm, embracing 
extra-tropical South America. 

6. An Australian Realm, equivalent to our Australian 
Region. 

7. A Lemurian Realm, contaming Madagascar and its 
islands. 

Mr. Allen’s views on Distribution have been criticised 
and answered by another American naturalist, Mr. Gill 
(4), who has proposed a division of the Earth into nine 
“realms.” These, as will be seen, although not differing in 
many cases from regions adopted by former authorities, are 
distinguished by an entirely new set of names, as follows :— 

(1) The Anglo-gzean (= Nearctic Region). 

(2) The Eury-gzean (= Palearctic Region). 

(3) The Indo-gzean (= Oriental Region). 

(4) The Afro-gzean (= Ethiopian Region). 

(5) The Dendro-gzean (=the tropical half of the Neo- 
tropical Region). 

(6) The Amphi-geean (=the temperate half of the 
Neotropical Region). 

(7) The Austro-gean (= Australia, New Guinea, and 
the adjacent islands). 

(8) The Ornitho-gzean (= New Zealand). 

(9) The Neso-gzean (= Polynesia). 

Dr. Bowdler Sharpe (12) has also recently published 
his views on the zoo-geographical areas, as worked out 
from the distribution of birds. Dealing here only with 
the division of the Earth into Regions, we notice that 
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although he makes many complimentary allusions. to Mr. 
Allen and his views, he employs in nearly all its entirety 
the system adopted in this work, with the exception 
that he recognises an Arctic Sub-region to include the 
more northerly parts of both the Old and New worlds. 

Finally, Professor Newton, who has given us his views 
on this subject as regards birds (7), adopts the method 
of divisions followed here with the two following 
exceptions. In conformity with the suggestion already 
made to Professor Heilprin, he unites the Palearctic and 
Nearctic Regions under the title “ Holarctic,” and he also 
separates New Zealand from Australia as an independent 
region. 

The chief questions in dispute, therefore, seem to be as 
follows :— 

(1) Whether the Palearctic and Nearctic Regions are 
to be recognised as separate ? 

(2) Whether Madagascar and New Zealand are to be 
separated as independent regions from the Ethiopian and 
Australian Regions respectively ? 

(3) Whether the Ethiopian and Oriental Regions should 
be joined to form one region ? 

(4) Whether there are any good grounds for dividing 
the Neotropical into two separate regions. 

The only way in which questions of this sort could be 
settled would be by constructing accurate lists of the 
families and genera of the various classes of the terres- 
trial faunas of the regions in dispute, and then carefully 
comparing them, in order to determine the percentage 
of peculiar species and of absentees. The difficulty of 
doing this satisfactorily is twofold. 

(1) The absence of any definite boundaries to most of 
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the regions, and hence the difficulty in determining how 
many of the border-forms, which have obviously intruded 
from the neighbouring regions, should be counted. 

(2) The uncertainty as to the limits of the genera. 
This uncertainty has been greatly increased of late years by 
the action of some zoologists in proposing a multitude of 
unnecessary generic terms. 

When these two factors have been settled and the lists 
constructed, a further difficulty is met with, and this is one 
which depends very much on the individual fancy of the 
author, namely, as to the percentage of peculiarity which 
should be required to constitute a Region. 

Taking the first question in dispute, we find that Mr. 
Allen, in his paper already quoted (2), gives a tabulated 
list of the genera of his North Temperate realm, dividing 
them into North American and Eur-asiatic (= Palearctic) 
forms, and putting the individual genera into three cate- 
gories, namely, those circum-polar, or common to the Nearec- 
tic and Palearctic Regions (numbering thirty-two); those 
peculiar to each Region (7.e. twenty-nine to the Nearctic and 
forty-one to the Palearctic); and, finally, those which range 
further south into the Neotropical Region on the one hand, 
and into the Oriental and Ethiopian Regions on the other. 

Working from these tables we find that 38 per cent. of 
the Nearctic genera and 42 per cent. of the Palearctic 
genera are confined to their respective Regions, while 42 
per cent. in the case of the Nearctic and 34 per cent. in the 
case of the Palearctic are common to the two regions. 
These last percentages include, however, several quite wide- 
spread genera which can hardly be called cireum-polar—such 
as Sevurus, Sciwropterus, Lepus, Lutra, Canis, and Felis. 

These figures show that there is, as has indeed never 
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been disputed, a great amount of similarity between the 
Nearctic and Palearctic faunas, but not enough to justify 
the junction of these two great land-masses into one 
“Region” or “ Realm.” 

As for the so-called “ Arctic realm,” which consists of 
the land bordering the Polar Ocean and Hudson’s Bay and 
the great peninsula of Greenland, “beyond the limit of 
arboreal vegetation,” together with the similar Arctic por- 
tion of the old world, Mr. Allen states, no doubt correctly, 
that it contains a “homogeneous hyperborean fauna of 
circum-polar distribution.” But looking to the extreme 
poverty of life in these inclement latitudes, as Mr. Allen 
well puts it, it seems to be quite unnecessary to elevate 
this wretched fraction of the Earth’s surface into one of 
its principal constituent life-regions. The plan adopted by 
Mr. Wallace, of regarding it as a borderland between the 
Nearctic and Palearctic Regions is far preferable. 

The question of the recognition of Madagascar and New 
Zealand as independent regions will be further discussed in 
the articles on the Ethiopian and Australian Regions respec- 
tively, as will also the propriety of dividing the Neotropical 
into two separate regions. A few words, however, may be 
said here with regard to Mr. Allen’s proposal to join together 
the Oriental and Ethiopian Regions into one “ Realm.” 

According to the estimate given below (Table L, p. 16), 
the total number of genera found in the Oriental Region 
is 113, and of these thirty-nine are not found elsewhere. 
Of the balance—seventy-four—eight only are common to 
the Oriental and Ethiopian Regions, and are not found in 
any other Region,! whereas twenty-eight more, also known 


1 These are Manis, Rhinoceros, Elephas, Golunda, Atherura, Viverra, 
Mellivora, and Nycteris. 
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in the Oriental and Ethiopian Regions, are likewise found 
in the Palzearctic Region. Furthermore, out of the eight 
genera above mentioned, although they are not now found 
in the Palearctic Region, four of them are known to have 
existed there during the Pliocene period. This shows, we 
think, very conclusively that what small resemblance 
there is between the mammals of the Oriental and Ethio- 
pian Regions is due rather to a similarity in their origin, 
than to any sort of direct connection between the two 
regions. 

To sum up the subject we add a table of the numbers 
of orders, families, and genera of mammals found in the 
six different Regions, together with the number of genera 
confined to them (endemic), the number of those slightly 
transgressing the Regional borders (quasi-endemic), and 
the number of those of wide-spread distribution in each 
Region. In the second table these numbers have been 
reduced to percentages, which give in some respects a 
better idea of the relative specialisation of the mammal- 
fauna of each Region. On examining these tables, it will 
be seen that the Ethiopian Region stands second in point 
of the number of genera confined to it, coming next to 
the Neotropical Region. 

The lists of genera from which this table has been 
worked out are based on those adopted in Flower and 
Lydekker’s (3) standard work on mammals, with a certain 
number of additions and corrections. In consequence of 
this the figures in the case of the Nearctic Region will 
not be found to exactly correspond with those quoted from 
Mr. Allen above (2). It must also, of course, be under- 
stood that the figures are merely approximate, and liable 
to continual alterations as new discoveries are made. 


16 THE GEOGRAPHY OF MAMMALS 


TABLE I. 


Approximate Numbers of Families, Genera, and Species of 
Mammals in the six Regions. 
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The groups entirely confined to each region are classed as “endemic” ; 
those that cross the frontiers slightly as ‘‘ quasi-endemic ”’ ; all others are 
considered as “‘ wide-spread.” 

The percentages, it will be observed, on account of the omission of 
fractions, do not exactly make up one hundred in every case. 
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THE AUSTRALIAN REGION 


(Puate II., p. 50) 


SEcTION I.—BouNDARIES OF THE AUSTRALIAN REGION 


Tue Australian Region, as will be seen by the map (Plate 
II.), includes Australia, New Guinea, and the Moluccas, 
together with all the Pacific Islands and New Zealand. 
It is divided from the Oriental, the next adjacent region, 
by a line drawn between the two small islands of Bali and 
Lombok (called Wallace’s Line), and passing thence through 
the Flores and Molucca Seas, between the islands of Celebes 
on the one side, and Sumbawa, Flores, Bouru, Sula, and 
Gilolo on the other. All the islands westwards of this line 
(z.e. Bali, Java, Sumatra, Borneo, Celebes, and the Philip- 
pines) are included in the Oriental Region; while all the 
islands to the eastwards, from Lombok to Timor, the 
Moluccas, and New Guinea, are referred to the Australian 
Region. Besides this, the Australian Region includes all 
the islands of the Pacific, from the Pelews and Ladrones 
in the north-west, to the Sandwich Islands in the north- 
east, the Marquesas in the south-east, and New Zealand 
and its neighbouring islands in the south-west. 
/ The boundaries, as above given, correspond with those 

laid down by Wallace in his work on Geographical Dis- 
tribution, with the exception that the island of Celebes has 
been transferred to the oe Region. 

1 
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Celebes, as Mr. Wallace has fully shown in his “ Island 
Life” (14), is an anomalous island presenting a very 
difficult problem. It has doubtless relations to both the 
Oriental and the Australian Regions, but has besides many 
peculiar forms inhabiting it, which do not seem to connect 
it with either region. On the whole, however, the evidence 
of the mammals, at any rate, serves to connect it more 
closely with the Oriental Region, as will be seen by the 
discussion of the subject in the chapter dealing with that 
Region. 


Section I]—GENERAL VIEW OF THE MAMMAL-FAUNA 
OF THE AUSTRALIAN REGION 


The peculiarities of the Australian Region are very 
striking. Within its boundaries are found the only repre- 
sentatives of the lowest and most reptilian of the Orders of 
Mammals; these are the egg-laying forms, Ornithorhynchus, 
Echidna, and Proechidna, which constitute the order 
Monotremata (12). 

Of the eight generally recognised families of Marsupials, 
or “ Pouched Animals,” no less than six are entirely con- 
fined to the Australian Region, with the exception of two 
species of phalanger (Phalanger ursinus and P. celebensis), 
which have crossed the boundary into Celebes. The 
seventh family, the Didelphyidz, or true Opossums, are 
found only in the Neotropical Region, whence they 
have intruded into the southern part of the Nearctic 
Region. 

Of the other mammals, the Rodents and the Bats are 
the only orders at all adequately represented in the Austra- 
lian Region. To the former belong six genera of Muridx 
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(Mice), all of which, except the wide-ranging Mus, are 
confined to this Region; the only other Rodent that occurs 
in it is the Javan Porcupine, which has just crossed the 
dividing-line between the Oriental and Australian Regions 
into the islands of Flores and Sumbawa. 

The Bats of the Australian Region (3) are very numerous, 
more especially in the islands to the north of Australia, 
where the tropical conditions are specially favourable to 
the development of this group. No less than twenty-eight 
genera, containing nearly one hundred species of Bats, are 
met with within the Region, and of these genera eight are 
not found elsewhere. This is a high percentage, only 
excelled in the Neotropical Region, which is extraordinarily 
rich in Bats, having no less than forty-two out of forty- 
seven genera confined to it. 

The five other Orders of terrestrial mammals—the 
Ungulata, the Carnivora, the Insectivora, the Edentata, 
and the Quadrumana—may be considered as practically 
absent in the Australian Region, though members of 
several wide-ranging genera have just crossed the line 
of separation, and are represented in some of the islands 
on the north of Australia; but, with the exception of 
the Dingo, none of these reach the actual continent of 
Australia. 

The question of the origin of the Dingo has not yet 
been settled. Although fossil remains of this animal 
have been found in the recent Tertiary deposits, it is 
difficult to say whether the Dingo was introduced into 
Australia by the aborigines or is indigenous. At the 
present time it appears to be found both in a wild state 
and in a semi-domesticated condition among the native 
Australians, 
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Section III.—SuBpDIvIsIoN OF THE AUSTRALIAN 
REGION 


The Australian Region may be most conveniently 
divided into five Sub-regions (see Plate IL, p. 50); these 
are— 

(1) The Austral Sub-region, containing—The island- 
continent of Australia, with the dependent island 
Tasmania. 

(2) The Papuan Sub-region, containing—The islands 
lying to the north of Australia, including (a) the Timor 
group from Lombok to Timor-Laut; (b) the Moluccas, of 
which the chief islands are Morty, Batchian, Gilolo, Bouru, 
and Ceram; (c) the large island of New Guinea; (d) the 
New Britain group, containing New Britain, New Ireland, 
the Admiralty Islands, and the Solomon group. 

(3) The Maorian Sub-region, containing—The two 
islands of New Zealand, together with their outliers the 
Norfolk, Kermadec, and Chatham Islands, as also the 
Auckland, Campbell, and Macquarie Islands. 

(4) The Polynesian Sub-region,containing—The various 
islands in the Pacific, from the Ladrones in the north-west 
to the Society and Marquesas in the south-east, of which 
the principal are New Caledonia, the New Hebrides, and 
the Fiji and Samoan groups. 

(5) The Hawaiian Sub-region, containing—The Sand- 
wich-Island group. 

Of these, only the first two, the Austral and Papuan 
Sub-regions, need be considered in detail, as there are, 
practically speaking, no mammalian inhabitants, except 
Bats, in the other three Sub-regions. 
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Section I[V.—THE AUSTRAL SUB-REGION 


The “island-continent” of Australia, as Mr. Wallace 
terms it, has, as has now been positively ascertained, a 
large portion of its interior so parched up and barren as to 
be almost destitute of animal life. But all along the east 
and south-east coasts, where there is land of sufficient 
elevation to condense the vapours from the adjoining 
ocean, more fertile districts are found. Besides the more 
widely diffused Australian types, some peculiar forms are 
met with only on this side of the continent. Tasmania, 
which is, in fact, but a recently separated piece of this 
portion of Australia, has also a moister and less extreme 
climate, and contains representatives of many of the 
special Australian forms, besides some indications of an 
autochthonous fauna. 

The most peculiar mammals of Australia, and those 
which first claim our attention, are its representatives of 
the two forms which together constitute the Sub-class of 
Monotremes. These are the extraordinary genera Orni- 
thorhynchus and Echidna, which in their toothless jaws, 
in the conformation of their sternum and shoulder girdle, 
and especially in the structure of their reproductive organs, 
exhibit unmistakable signs of divergence towards the Classes 
of Reptiles and Amphibians. The first of these, usually 
known to the colonists as the “ Duck-bill” or “ Water-mole,” 
(see Fig. 1, p. 23) is entirely aquatic in its habits, and is met 
with only in the streams and waterholes of New South 
Wales and Tasmania, where it burrows in the banks, and 
swims and dives with great facility. The Echidna, or 
“Spiny Ant-eater,’ is more widely distributed, and, as we 


THE AUSTRALIAN REGION 23 


shall presently see, has also representatives in the Papuan 
Sub-region. It inhabits the scrubs throughout the eastern 
districts of Australia, and is likewise occasionally found as 
far along the southern coast as Western Australia. In 
Tasmania a slightly different species (Hchidna setosa) with 
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(Ornithorhynchus anatinus). 


longer fur, almost concealing the spines (by some authors 
considered to be only a geographical race or sub-species of 
the typical form), is met with. 

After the Monotremes, the most important group of 
mammals, and that which constitutes by far the most 
prevalent feature of Australian mammal-life, is the great 
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order of Marsupials. Although not absolutely restricted 
to Australia, since one of its component families is purely 
American, the Marsupials, from their prevalence, con- 
stitute a still more noticeable feature of the Australian 
fauna than the Monotremes. Of the seven families 
into which this order is usually divided by naturalists, 
six are entirely confined to the Australian Region. 
Moreover, the Marsupials are so abundant in Australia 
proper, as to quite overshadow the few representa- 
tives of the higher orders of mammals found within its 
limits. 

The carnivorous Dasyures (Dasywridx) forming the 
first of these families take the place in Australia of the 
true carnivora of other parts of the world. They are semi- 
nocturnal in habits, and prowl about at dusk in search of 
the smaller mammals and birds which constitute their 
food. In Tasmania two peculiar forms of Dasyures occur, 
which are not met with in the Australian continent. 
These are the Thylacine, a dog-like animal with a long 
tapering tail, noticeable as being the largest of living car- 
nivorous Marsupials (Fig. 2, p. 25), and in general external 
appearance so much resembling our familiar domestic 
friend that the uninitiated can hardly be persuaded 
that its proper place is in a different order of mammals ; 
and the Sarcophilus wrsinus. or Tasmanian Devil, as 
it is popularly called—a somewhat aberrant dasyure of 
a prevailing black colour, about the size and somewhat 
of the shape of an English badger, and remarkable for its 
savage and voracious disposition. Both these animals, now 
confined to the island of Tasmania, must have formerly 
extended into Australia, as their remains have been found 
fossil in the caves of the Wellington Valley of New South 
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Wales. Altogether the Dasyures number some twenty 
species in Australia and Tasmania. 

Besides the Dasyures, a second type of the same family, 
but in many respects divergent in structure, is found on 
the mainland of Australia. This is the Myrmecobius, or 
Banded Ant-eater, a little animal of the size and somewhat 


Fig. 2.—THE THYLACINE. 


(Thylacinus cynocephalus. ) 


| pf the likeness of the common squirrel, with a long bushy 
tail and elegant transverse stripes across the back. The 

_Myrmecobius is terrestrial in its habits, and feeds princi- 

pally on ants. It is apparently confined to the western 

and central parts of the sub-region. 

i The Peramelidx, or Bandicoots, the second family of 
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Australian marsupials, have also teeth adapted to an 
insectivorous diet, although we know, from the records of 
trustworthy observers, that some of the species feed more 
or less upon vegetable substances. Such is certainly the |, 
case with the Rabbit-eared Bandicoot (Perogale lagotis) of | 
Western Australia, which is abundant over the grassy 
plains of that colony, and, from its burrowing habits and 
large hare-like ears, is commonly known as the “Native 
Rabbit.” Of the typical bandicoots (Peromeles), five or six 
species are known, distributed over various portions of 
Australia, each colony having its peculiar forms. They are } 
all purely terrestrial animals, some inhabiting the densest 
scrubs, and others the hot stony ridges of the upland plains. } 
The only remaining member of the family Peromelidz is 
the anomalous Pigfoot (Cheropus castanotis), a small rat- 
like animal with slender feet, which is confined to the hard } 
stony grounds of the interior of the southern Australian} 
colonies. 

A most interesting discovery has recently been made in 
the deserts of Central Australia of a new burrowing mar- f 
supial, of mole-like habits, for which it is necessary to con- ' 
stitute anew family. This little animal has been described | | 
by Dr. E. C. Stirling (9) under the name of Notoryctes| 
typhlops, and is apparently very rare (Fig. 3, p. 27). Asits 
name implies, it is quite blind, its eyes being represented. 
merely by pigment spots buried beneath the skin and 
muscles ; furthermore, its whole structure is admirably 
adapted for its burrowing life. Full descriptions of both 
its habits and anatomy will be found in the Transactionsy 
of the Royal Society of South Australia for 1891. 

We now come to the herbivorous marsupials (Diproto- 
dontes), of which there are three families all confined to the 


a 
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Australian Region (unless the newly-discovered Cxnolestes 
of South America shall be ascertained to belong to the 
Diprotodonts) namely, the Wombats (Phascolomyidz), the 


Fig. 3.—THE NOTORYCT. 


(Notoryctes typhlops. ) 


halangers (Phalangeridx), and the Kangaroos (Macro- 
odid#x), 

The Wombats are numerically of the least importance 
f the three families above mentioned, although the form 
nd general appearance of the animals of the single known 
enus, Phascolomys, are hardly less remarkable than those 
f the Kangaroos. 
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There are three species of Wombat (Fig. 4) generally 
recognised, one of which is confined to Tasmania ; they are 
clumsy-looking animals, resembling in their form and 
actions small bears. They never climb trees, but live 
entirely on the ground or in burrows and holes, feeding on 
grass, roots, and other vegetable substances. In general 
structure the Wombats are closely allied to the a 

| 
{ 
) 


Fic. 4.—THE COMMON WOMBAT. 


(Phascolomys mitchelli. ) 


family, the Phalangers, although their exclusively force 
habits naturally involve minor points of difference, which 
added to the characters presented by their dentition, hav) 
induced naturalists to recognise them as a_separat 
family. | 

The Phalangers (Phalangeridz), which next follow, are, 
a much more extensively developed group of animals. 
presenting us with several well-marked generic forms} 
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and with about twenty-one readily distinguishable species 
in the Australian mammal-fauna. 

While the Kangaroos are mostly grazing animals, and 
the Wombats burrowers and grubbers, the Phalangers are 
essentially arboreal in their habits, and are much more 
strictly nocturnal than the two former groups. In the 
daytime the Phalangers lie concealed in the hollows of 
trees, issuing forth at night to feed amongst the branches 
upon leaves, buds, and fruits. The Koala, or “native bear” 
(Phascolarctos), of which form a single isolated species only 
is known, serves to connect the Phalangers with the Wom- 
bats, being allied to the latter by many characters, and 
amongst others by the absence of a tail, which distin- 
guishes it from the rest of its family. In Pseudochirus, 
Trichoswrus, and Dromicia, the more typical forms of the 
Phalangeride, which next follow, the tail is not only well 
developed, but is of vital importance to the animal, being 
used as a prehensile organ. The flying Phalangers of the 
genera Petawrus, Gymnobelideus, and Acrobates, do not em- 
ploy their caudal appendages in the same way. But this 
organ, which is much elongated in all these groups, and 
densely clothed with hair, serves, along with the membrane 
extended between the fore and hind legs, in the manner 
of the flying squirrels (Pteromys), to support the animal 
in the air when descending from the top of one tree to the 
base of another. 

One more very singular little animal must be enume- 
rated before we leave the Phalanger family—the Tarsipes 
(Tarsipes rostratus), small in size, but great in interest, 
even among the many abnormal forms of this wonderful 
land. The Tarsipes is of the size and general form of an 
ordinary mouse, but with a long slender-pointed muzzle, 
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and with the nails of the toes for the most part embedded 
in the upper surface of the expanded fleshy pads, with 
which they are terminated, thus affording some resemblance 
to the abnormal lemuroid mammal Tarsius spectrum of 
the Indian Archipelago, whence its name is derived. 
Another peculiarity of the Tarsipes is that its food appears 
to be exclusively honey, no other substance having been 
found in the stomachs of the specimens examined, and its 
long and slender tongue being obviously adapted, like the 
bill of the humming-bird and the brush-tongue of the 
lories, for collecting such food. 

The Kangaroos (Macropodidx) must be considered as 
par excellence the most important group of the Australian 
mammal-fauna. They are at once the most numerous in 
species, and in the former condition of Australia, before 
the influx of Europeans took place, were probably likewise 
the most prevalent form of mammalian life as regards 
individuals. In his great work on the mammals of 
Australia, Mr. Gould has devoted the whole of the second 
volume to the illustration of members of this family, 
figuring no less than forty-four species. Mr. Thomas, in 
his catalogue of the Marsupialia (12), has recognised forty- 
five species. 

These are divided into eleven genera, of which the best 
known and largest are Macropus, Dendrolagus, and 
Bettongia. The first of these genera contains the larger 
kangaroos, in which the upper incisors are of equal length, 
the canine teeth are deciduous when present, and all the 
toes of the fore feet are of nearly equal length. One of the 
finest and most brightly coloured of this larger group is 
the Red Kangaroo (Fig. 5, p. 31), which has been introduced 
into Europe, and breeds freely in our zoological gardens. 
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Derdrolagus includes four species of Tree-kangaroos, of 
which, however, only one is found in Australia, Dendrolagus 
lumholtzi of Northern Queensland, the others being con- 
fined to New Guinea. They are remarkable for the fact 


Fig. 5.—THE RED KANGAROO. 


(Macropus rufus. ) 


that the proportionate lengths of the fore and hind limbs, 
unlike those of the true kangaroos, resemble those of 
ordinary mammals; they further differ from all other 
kangaroos in being arboreal in their habits, climbing trees 
with great facility, and living on bark, fruits, and leaves. 


32 THE GEOGRAPHY OF MAMMALS 


Bettongia and its allied genus Potorous embrace the 
Kangaroo-rats, as they are often termed. These are all 
small, never exceeding a rabbit in size; they possess well- 
developed canine teeth, and have the central toes of 
the fore feet elongated to accommodate their digging 
habits. 


Having completed our survey of the Monotremes and 
Marsupials of the Australian Sub-region, we must now con- 
sider the Eutherian series, which, as has been already 
shown, plays a very subordinate part in this extraordinary 
fauna. Putting aside the marine mammals—the Seals, 
Cetaceans, and Sirenians—and confining our attention to 
the terrestrial groups, we find only three of the usually 
recognised orders, namely, the Rodents, Bats, and Carnivores, 
with any representatives in this strange country. And the 
Carnivores would be perhaps better considered as quite 
external to the fauna of Australia proper, since the solitary 
member of this group found within its limits is the semi- 
domesticated Dingo, which, as already suggested, has not 
improbably been introduced by the primitive native 
inhabitants. 

Monkeys, Insectivores, and the most useful Order of 
Ungulates, to which its grassy plains would appear to be, 
and, as we know by actual experience are, excellently 
adapted, are alike unknown, except as introductions, in 
Australia, and their functions in a state of nature seem to 
be performed by the various groups of Marsupials. 

Of the other orders, the Rodents are represented by six 
genera, all belonging to the Mice (Muridz). Of these four 
are confined to Australia proper, while two others also 
occur in the Papuan Sub-region; the remaining one, the 
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cosmopolitian Mus, or true Mouse, numbers no less than 
eighteen species in Australia. The habits of the Water- 
voles of Europe are assumed by the species of the genus 
Hydromys, which are modified for aquatic life, while the 
species of Hapalotis are found chiefly in the dry sandy 
scrubs, 

The Bats, with one exception, all belong to genera of 
considerably wide distribution, and the number of species 
known to inhabit Australia is not very great. Thirty only 
are described in Dr. Dobson’s catalogue of the Bats as 
Australian. Pteropus, the great genus of Fruit-eating Bats, 
is represented by a few species; so too are the widespread 
insectivorous genera Vesperugo and Miniopterus. One 
species of the former genus, the Southern Pipistrelle 
(V. abramus), is found almost throughout the Old World, 
from Sweden to North Australia. 


SEecTION V.—ANALYSIS OF THE AUSTRAL 
MAMMAL-FAUNA 


The full list of the Mammalian Fauna of the Austral 
Sub-region contains the names of about 169 species, refer- 
able to fifty-nine genera. Of these genera twenty-nine, 
just half, are not found outside the Austral Sub-region, 
the greater number of them (twenty-five) being Mar- 
supials; they include, however, three genera of Mice 
(Xeromys, Hapalotis, and Mastacomys) and one peculiar 
Bat (Rhinonycteris). Thirteen genera are confined to the 
Australian Region, that is, are found in the Papuan Sub- 
region as well as in the Austral Sub-region; of these, 


again, the majority are Marsupials, besides which there 
C 


34 THE GEOGRAPHY OF MAMMALS 


are two genera of Rodents (Hydromys and Uronys), and 
one Bat (Nyctophilus). Seventeen genera which are 
found in Australia extend beyond the limits of the Region, 
to the Oriental, and in some cases range even into the 
Ethiopian and Palearctic Regions. Of these the greater 
number (fourteen) are Bats; one is a Marsupial (Phalanger), 
of which two species occur in Celebes; another is the 
widely spread genus Mus, which is found throughout the 
Old World; and the last is a Carnivore (Canis), of which 
the Australian representative is the Dingo. Canis is 
spread over the whole of the rest of the world, both 
Old and New. 

Turning now to the distribution of the genera within 
the continent of Australia itself, it will be found that out 
of forty-three genera (of Monotremes, Marsupials, and 
Rodents), twenty are fairly represented throughout the 
whole area, thirteen are confined to the east (several of 
these ranging north into New Guinea), seven are re- 
stricted to the western and central parts of the continent 
(these latter are chiefly desert forms such as Perogale, 
Cheropus, and Notoryctes), and the three remaining 
genera are found only in Tasmania. These are Thylacinus, 
Dasywrus, and Mastacomys. 

If now we reconsider the list, counting only Mono- 
tremes, Marsupials, and Rodents, it will be found that out 
of 130 species, thirty-five range from west to east to 
greater or less extent; forty-nine are confined to the 
eastern part of Australia, in many cases extending to 
Tasmania; and thirty-six are peculiar to Western Australia, 
while ten species out of the whole Mammal-fauna are 
peculiar to Tasmania. 


© 
Or 
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SEcTION VI.—Past History oF THE MAMMAL- 
FAUNA OF THE AUSTRAL SUB-REGION 


The past history of the Australian mammals is still 
very obscure; the only remains of extinct species yet 
discovered have been found in certain bone-caves and 
in surface-deposits generally attributed to the Pleistocene 
Epoch. 

Putting aside the Dingo, all the Pleistocene mammals 
of Australia belong to the Monotremes or to the Mar- 
supials, and, with two exceptions, can be accommodated 
in still existing families. These exceptions are Noto- 
theriwm and Diprotodon, the latter of which was a very 
large animal, equalling a Rhinoceros in bulk, but both of 
them were probably allied to the existing Kangaroos. 

Recently a deposit containing bones of these and other 
large Marsupials has been found in a dry salt lagoon, 
called Lake Mulligan, in South Australia, and when these 
remains have been worked out, a great deal more informa- 
tion as regards this pliocene or pleistocene fauna may be 
expected. As in South America, these extinct animals 
appear in many cases to have attained a size far surpassing 
that of their degenerate descendants. 

None of the remains hitherto found in Australia 
throw much light on the origin of its remarkable fauna. 
But quite recently evidence of an extensive mammalian 
fauna has been discovered in certain beds, of probably 
Upper Eocene age, in Santa Cruz, Patagonia. In addition 
to a number of other forms, this series contains the re- 
mains of many Marsupials, and though the most promi- 
nent of them belong to the Didelphyide—the Marsupial 
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family now confined to America, and apparently dis- 
tributed over the whole northern hemisphere during 
Tertiary times, but not found in Australia—a certain 
number of them show an Australian stamp. Some of 
them have even been relegated by Ameghino (1), to 
whose researches our knowledge of the Santa Cruzian 
fauna is mainly due, to the existing Australian family 
Dasyuride. 

If, on further investigation, these references shall be 
found to be correct, the inference would seem to be that in 
very remote times—probably in the early Tertiary or the 
late Secondary Period—there has been some sort of land- 
connection between South America and Australia. In 
such case there would be no necessity to suppose that 
Australia was ever directly connected with the rest of the 
Old World at all, none of the peculiar forms of Australian 
Marsupials having yet been detected in any other part of 
the globe. 

Besides the common possession of Marsupials, many 
other resemblances between the faunas of Australia and 
South America have been pointed out to occur among 
the Birds and Amphibians, and especially among the Fishes. 
Two families of freshwater fishes (Galaxiide and Haplochi- 
tonid#) are found exclusively in these two Regions, and 
are not known to occur elsewhere. 

Apart from speculation, however, there is no question 
that Australia has been isolated from all the other 
continents since the end of the Secondary, or at least 
since the beginning of the Tertiary Period of geological 
time. 


THE AUSTRALIAN REGION 37 


Section VIJ.—TuHeEe Papuan SUB-REGION 


In contrast to Australia, the great island of New 
Guinea, or Papua, is traversed throughout by mountains 
of high altitude. The rivers rising in these ranges, aided 
by the suns of the tropics, produce a luxuriant vegetation, 
and such a country as we should suppose would be espe- 
cially favourable to mammal-life. Yet mammals are by 
no means abundant in New Guinea and in the adjacent 
islands which constitute the Papuan Sub-region. As is 
the case in Australia, the greater number of the in- 
digenous animals of New Guinea and the neighbouring 
islands consist of Monotremes, Marsupials, and Rodents, 
together with a certain number of the cosmopolitan 
order of Bats (8, 10, 11). 

Of the Monotremes, two species have been met with in 
New Guinea, both of them belonging to the family of 
Echidnas above referred to, Of these one species, only at 
present known from the south of New Guinea, is but a 
slightly modified form of the small Australian Echidna. 
But in the mountains, in various parts of New Guinea, has 
been lately discovered a larger representative of the same 
family (Proechidna), which, moreover, differs from the 
typical form in having only three toes on its fore limbs, 
and in other particulars (Fig. 6, p. 38). 

The Papuan Marsupials, as yet discovered, are about 
thirty-three in number, and embrace representatives of the 
Dasyures, Bandicoots, Phalangers, and Kangaroos, which 
are also characteristic families of the Australian mammal- 
fauna, 

There are only two genera of Marsupials peculiar to the 
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Papuan Sub-region. One of these is Distechwrus, a small 
mouse-like animal belonging to the family of Phalangers, 
and remarkable for its long tail, which bears at its tip a 
double row of hairs on either side, and thus resembles a 
feather. The other genus is Dorcopsis, containing three 
species of animals somewhat nearly allied to the true 
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Fig. 6.—THE PAPUAN ECHIDNA. 


(Proechidna bruijni.) 


Kangaroos. A third genus (Dendrolagus), containing 
Kangaroos specially modified for arboreal life, was formerly 
supposed to be peculiar to New Guinea. But a species of 
the same form, as already mentioned, has been ascertained 
of late years to exist in Northern Queensland also, thus 
giving further proof of the close alliance of the Papuan 
and Austral mammal-faunas. 
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Nearly all the Marsupials found in the Papuan Sub- 
region are confined to the island of New Guinea; a few, 
however—for example, the Phalangers—also inhabit the 
other islands of this Sub-region. The Grey Cuscus (Phal- 
anger orientalis) extends from Amboyna in the Moluccas 
and from Timor all across New Guinea, and as far east as 
New Britain and the island of San Christoval in the 
Solomons. As regards the remaining orders of mammals, 
a few scattered representatives of the higher forms 
(Ungulates, Insectivores, and Carnivores) are found in the 
islands of the Papuan Sub-region. Some of these have, 
undoubtedly, been introduced by the Malays from the 
neighbouring islands of the Oriental Region; but others 
have been described by naturalists as peculiar species. In 
the latter case, even if we assume that the specific dis- 
tinctions have been satisfactorily established, it is not 
probable that such species have been brought into the 
Papuan Region by the hand of man. It is more likely that 
they have migrated into it at an earlier period, since a 
considerable lapse of time is necessary before the effects of 
isolation can produce new races of sufficient distinctness 
from the original form to be entitled to specific separation. 
As regards the Papuan Ungulates, several kinds of Swine 
(Sus) are stated to be met with in the Papuan Region. 
How far these differ from one another, and whether they 
are really distinct from the allied wild pigs of the Oriental 
Region, seems a little uncertain. It is probable, however, 
that many of these so-called “species” of wild pig may be 
descendants of the domestic animal, which has run wild, as 
is well known, in many of the Pacific Islands. The other 
representatives of the Order Ungulata found in the Papuan 
Sub-region are three species of Deer belonging to what is 
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termed the Rusine group of the genus Cervus. Two of 
these deer are confined to Timor and the Moluccan 
group of islands respectively. All three are closely 
allied to the Javan Deer (Cervus hippelaphus), and it 
is quite possible that they are merely dwarfed forms of 
this species. 

Passing over, for the present, the Rodents and Bats, the 
Carnivora are represented in the Papuan Region by three 
species. These are a Cat (Felis megalotis), of which very 
little is known, but which is stated on competent authority 
to be quite a distinct species, and to be confined to the 
islands of Timor and Rotti; a Palm-cat (Paradoxwrus 
hermaphroditus), and a Civet (Viverra tangalunga). Of 
these two the Palm-cat is found in both the Moluccas and 
the Timor group, the Civet only in the Moluccas. These 
animals have in all probability been introduced by the 
Malays, since they are both frequently kept by them as 
pets in captivity. 

The Order Insectivora is represented in the Papuan 
Sub-region by about five species of small Shrews 
(Crocidura), but, so far as is yet known, these occur 
only in the Moluccas and in Timor, and do not reach 
further east. Lastly, two species of Monkeys just enter 
the margin of the Sub-region, namely, the Common 
Macaque (Macacus cynomolgus), very widely distributed 
throughout the Oriental Region, which has crossed 
“Wallace’s Line” into Flores and Timor; and the Black 
Ape of Celebes (Cynopithecus niger), which has passed 
the narrow straits between that island and Batchian, 
one of the Molucca group. 

The Rodents are represented in the Papuan Sub-region 
by a considerable number of rats and mice of the family 
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Muride, all of them restricted to the Sub-region. One of 
these, remarkable for its peculiar and probably prehensile 
tail, is found only in the mountains of New Guinea, and 
has been placed in a new genus (Chiwromys). Among the 
Rodents also there is one very obvious intruder from the 
west; this is the Javan porcupine (Hystria javanica), 
which in this Sub-region is found only in Timor, but is 
very widely distributed throughout the Oriental Malayan 
Islands. 

Finally, the Papuan Sub-region, with its luxuriant 
vegetation and tropical forests, seems to be extremely 
favourable to the presence of Bats, of which there are 
more than sixty species known to occur within its limits. 
More especially is this the case with the large fruit-eating 
bats of the genus Pteropus, since about twenty out of the 
forty known species of this genus are found within this Sub- 
region. This genus (Pteropus) has a remarkable area 
of distribution, which it is difficult to account for satis- 
factorily. Its range extends from Madagascar and the 
neighbouring Mascarene Islands through the Seychelles to 
India, Ceylon, Burma, and the Malayan Archipelago, and 
includes even Southern Japan ; thence it is continued over 
all the Papuan Sub-region into Australia and most of the 
Polynesian Islands. This genus, it may be noted, seems 
to have a special propensity to peculiar development in 
insular areas. Out of about forty species of Pteropus as 
yet known, only two (Pteropus medius from India, and 
Pteropus edulis of the Malay Peninsula) are found on the 
main continental mass; all the other species are confined 
to islands, and in many cases to very small limits. For 
instance, one species (P. livingstoniz) is restricted to the 
Comoro Islands in the Indian Ocean, three others to single 
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islands in the Solomon group, and a fourth is only known 
from the island of Lombok. 


Section VIII.—ANALyYsIS OF THE PAPUAN MAMMAL- 
FAUNA 


“The number of genera of mammals represented in the 
Papuan Sub-region is fifty; of these eight are restricted 
to the Sub-region (namely, Proechidna, Distechwrus, 
Dorcopsis, Chiuwromys, Pteralopex, Nesonycteris, Melonyc- 
teris, and Anthops). There are also twelve genera, nearly 
all marsupials, common to the Papuan Sub-region and 
Australia; and sixteen genera common to the Papuan 
Sub-region and the Oriental Region. Of these, however, 
only six (Sus and five genera of bats) penetrate so far 
eastwards as New Guinea; the other ten are stragglers 
over “ Wallace’s Line” as far as the Timor group and the 
Moluccas only. ‘Thirteen genera (Phalanger, Mus, and 
eleven genera of Bats) are found in both the Oriental 
Region and in the Papuan and Austral Sub-regions. 


1 The most recent list of Papuan mammals, published by Dr. K. M. 
Heller (Abh. Mus. Dresd. vi., No. 8, 1896-97) gives the number of species 
now known as follows— 


Genera. Species. 
1. Monotremes 3 : ; : 2 3 
2. Marsupials 14 36 
3. Sirenia 1 1 
4, Ungulata 1 2 
5. Rodentia 5 18 
6. Carnivora . 2 2 
7. Insectivora 1 il 
8. Chiroptera . 16 39 
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SecTION [X.—THE MAoRIAN SUB-REGION 


The Maorian Sub-region includes, besides New Zealand 
proper, many smaller groups of islands in the sea around, 
such as Norfolk Island, the Kermadec group, Chatham 
Island, Stewart Island, Auckland Island, Campbell Island, 
and Macquarie Island, and probably Lord Howe’s Island, 
though in some respects this appears to belong rather to 
the Australian mainland than to New Zealand. 

As in the Polynesian Sub-region, there are no indi- 
genous terrestrial mammals found in this Sub-region, the 
only exception being a species of rat (Mus maoriwm). 
But it is quite possible, nay, probable, that this Rat, as its 
name seems to imply, was brought by the invading Maoris 
into New Zealand from Tonga, or from wherever the 
Maoris originated; indeed, Mr. Thomas believes it to be 
identical with a Polynesian species, Mus exulans (ef. 
Buller, Trans. N. Z. Inst., xxv. p. 49). The only two bats 
recorded from New Zealand are Mystacina tuberculata, 
the genus as well as the species being restricted to New 
Zealand; and Chalinobus morio, which is also found in 
Australia. 

The islands of New Zealand are indeed remarkable as 
being the only insular area on the globe, of any consider- 
able size, which are entirely destitute of mammal-life. 
‘All the other large islands of the world possess a Mammal- 
fauna of greater or less extent related to the continent 
to which they are nearest, and have consequently been 
termed by Mr. Wallace “continental islands.” All such 
“continental islands” are separated by narrow seas, of 
no great depth, from their respective continents. New 
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Zealand alone, of all the larger islands of the globe, is 
disconnected by a considerable breadth of ocean (about 
1400 miles) and also by a deep sea (more than 2000 
fathoms) from the nearest point of mainland. 

This fact and the absence of an indigenous Mammal- 
fauna show that New Zealand has not been joined directly 
by land with Australia recently, even in a geological sense 
of that term; possibly it has never been so connected 
at all. 

To determine, therefore, the geographical affinities of 
this Sub-region, we must turn to the birds and to the 
other lower groups, and so endeavour to gain an idea of the 
affinities of these interesting islands. In New Zealand the 
want of mammals has been apparently supplied in former 
epochs by the great development of two families of flight- 
less birds. One of these groups, the Kiwis (Apterygidz), 
is still represented by five or six species, although these 
birds are being rapidly exterminated by the British 
colonists. The other group, the Moas. (Dinornithidz), 
is now quite extinct, but as remains of their skin and 
feathers have been found in some of the caves of the 
Southern Islands, and as the ancient legends and songs of 
the Maoris contain unmistakable references to them, it is 
probable that they have ceased to exist only within the 
last few hundred years. 

In addition to the flightless birds, recent and extinct, 
New Zealand still possesses two very singular forms of 
Parrots (Nestor and Stringops), for the reception of which 
special families have been formed; and eighteen other 
peculiar genera of land-birds, most of which are related more 
or less remotely with Australian forms. Altogether there are 
in New Zealand fifty-seven land-birds, belonging to thirty- 
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four genera, of which sixteen, or nearly half, are not known 
elsewhere. There are also five peculiar genera of waders and 
aquatic birds in New Zealand,making twenty-one indigenous 
genera in all. Among its few reptiles, also, New Zealand 
numbers the very remarkable Tuatera (Sphenodon punc- 
tatus), which, though externally resembling a lizard, differs 
from all other lacertians in so many points of its skeleton 
and internal structure that it is usually considered to 
belong to a separate and distinct order of reptiles. The 
nearest allies of this form are found among three extinct 
families which make up the order Rhynchocephalia. Re- 
mains of these families occur in beds of Permian age in 
Germany, in the Keuper of Elgin (Scotland), and in the 
(probably contemporaneous) Gondwana beds of India, as 
likewise in the lower Eocenes of North America and 
Northern Europe. 

All these facts indicate a great amount of individualism 
in the Maorian Sub-region. But on the whole they betray 
an affinity to the tropical parts of Australia and to the 
Papuan Sub-region rather than to the temperate portion 
of Australia, to which New Zealand is now nearest in point 
of actual distance. This connection is further confirmed 
by the soundings of the seas round the islands, which show 
that, although on the west, south, and east deep water 
extends all round, a long submerged bank, with a depth of 
less than 1000 fathoms, stretches along to the north-west, 
and connects the shallow waters round Australia with 
those round New Zealand. 

It is probable that the land connection between the 
two areas, if it ever actually existed, took place somewhere 
along this line. 

As already mentioned in the first chapter of this volume, 
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some writers on Geographical Distribution, especially 
Professor Huxley and Professor Newton, are inclined to 
give to New Zealand and its islands the rank of an inde- 
pendent Region among the primary divisions of the globe, 
There is, no doubt, as has just been shown, a good deal to 
be said for this proposal; but, on the other hand, there 
are even stronger reasons for retaining New Zealand as 
a Sub-region of the Australian Region. In the first place, 
we are here dealing with Mammals alone, and it seems 
rather absurd to assign the value of a primary Region to a 
group of small islands characterised by the almost entire 
absence of that class of animals with which we are most 
concerned, In the second place, looking at Regions from 
a more general point of view, there is a great practical 
convenience (as Mr. Wallace has pointed out) in keeping 
the more or less equal divisions of the globe as primary 
divisions. It seems, therefore, to be quite unnecessary to 
elevate so small a portion of the world into a Primary 
Region. Other small insular areas might, with some 
justice, put forward nearly similar claims. In the third 
place, although New Zealand possesses no indigenous 
terrestrial Mammals, yet the fauna, such as it is, shows an 
unmistakable affinity of various degrees to that of Australia, 
and more especially to the tropical part of that continent. 
It is, indeed, probable that the whole of the fauna of New 
Zealand has been originally derived from that source, 
although in the greater number of cases it has undergone 
considerable modification. 

Dr, H. O. Forbes (4) has lately published a specula- 
tive article on the former existence of a (now mostly 
submerged) southern continent, the remains of which are 
represented by the land round the South Pole, while 


THE AUSTRALIAN REGION AT 


former arms stretched upwards and embraced New 
Zealand, Eastern Australia, Tasmania, Madagascar, the 
Mascarene Islands, and part of South America. The 
grounds for this bold assumption, which, although by no 
means new, has not been previously developed to so great 
an extent, rest chiefly on the finding of the remains of a 
large ocydromine rail in the Chatham Islands, allied to 
the now extinct Aphanapteryx of Mauritius, and the fossil 
bones of a large coot (Fulica) allied to F. newtoni of the 
same island. Other evidence adduced is that of the 
occurrence of the Ratit#, or Struthious birds, in New 
Zealand, Australia, Madagascar, and Patagonia. But the 
distribution of Struthious birds is probably to be explained 
much in the same way as the distribution of other archaic 
forms, such as the lemurs and tapirs. They are remnants 
of what were formerly widely spread groups. That this 
is likely to be the case is shown by the recent discovery, 
in other parts of the world (such as the Sewaliks of India, 
and the Eocenes of England and France) of the remains 
of other extinct Ratite birds. 

Another piece of evidence brought forward by Dr. 
Forbes is the occurrence of Didunculus in the Samoan 
group, and of the Dodo (Didus), to which Didunculus was 
once supposed to be nearly related, in Mauritius. But it 
is now allowed that Didunculus has little near aftinity to 
the Dodo, and that it is in fact a mere strongly modified 
member of the family Columbide. 

Mauritius, as a matter of fact, is in every way a typical 
oceanic island, and there seems to be little evidence, either 
physical or zoological, of its having been ever connected 
with any other land. 
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SECTION X.—THE POLYNESIAN SUB-REGION 


The Polynesian Sub-region includes all the numerous 
and scattered island groups of the Pacific, from the Ladrones 
and Carolines in the west to the Marquesas in the east, 
with the exception of the Sandwich Islands, which, owing 
to their many peculiarities, must be kept apart as a separate 
Sub-region. 

There is very little to be said concerning the Polynesian 
Sub-region so far as mammals are concerned. As is always 
the case with oceanic islands—that is, islands that do not 
seem to have ever been directly connected with any of the 
great land-masses of the globe—the Mammal-fauna of 
Polynesia is practically non-existent, the only exception 
being a certain number of Bats, which are creatures 
able to traverse the intermediate sea-areas, and so more 
resembling birds than ordinary mammals in their dis- 
tribution. 

There are, however, besides the Bats, three or four 
species of the cosmopolitan genus Mus (Mice and Rats), 
recorded to occur in Polynesia, whether truly indigenous 
or the modified descendants of introduced species it is 
impossible to say. 

Of the eleven species of Bats which have been regis- 
tered as Polynesian, eight are peculiar to the Sub-region, 
two extend into Papua, and one ranges even as far as the 
Oriental Region. 

But, looking to the extreme poverty of the Mammal- 
fauna, it is evident that, to ascertain the general character 
of the Sub-region, we must turn to the Birds. These, as 
shown by the excellent summary of Polynesian Ornithology 
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recently compiled by Mr. Wiglesworth (15), are, considering 
the number of islands, not numerous, but on the whole 
show distinctly Australian aftinities. 


SECTION XI.—TuHer Hawattan SuB-REGION 


The Hawaiian Sub-region includes only the Sandwich 
Islands. This group of islands is situated in the northern 
part of the Pacific Ocean, and is very isolated, not only 
from the great land-masses of Asia and America, from 
which it is separated by a very deep ocean more than 
2000 miles across, but also from the other larger groups 
of the Polynesian islands such as Samoa and the Marquesas, 
from which it is parted by nearly the same distance. 

The larger islands composing the group are seven in 
number, all of purely volcanic origin. 

As would be naturally expected, there are no indigenous 
land-mammals in the Hawaiian Sub-region, but a single 
species of bat (Atalapha semota) occurs there. This bat 
belongs to a genus found in America, and has, no doubt, 
reached the Sandwich Islands from that continent. The 
birds, however, to which we must turn for a moment in 
order to gain some idea as to the composition of the 
Hawaiian fauna, show extreme specialisation. The greater 
number, not only of the species but even of the genera 
of this Sub-region, are peculiar and wholly restricted to 
these islands. It is, of course, among the smaller land- 
birds (Passeres) that this individuality is most marked; 
but even in the other groups, where. the distribution is 
generally wider, the Hawaiian birds are, in many cases, 


local. We shall, however, be able to form a better general 
D 
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idea upon this subject when Mr. Scott Wilson’s new work 
on the Hawaiian Avifauna (16), now in process of issue, 
has been brought to a conclusion. 

As is the case >with the Birds, so with the , Land- 
shells, which have been carefully studied by the Rev. 
J. T. Gulick, a wonderful specialisation is found in the 
Hawaiian fauna. 

There are, therefore, ample grounds for making a 
separate Sub-region for this remote island group, not- 
withstanding its small size and the complete absence of 
mammalian life. 
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CHAPTER III 
THE NEOTROPICAL REGION 


(PuatE III., p. 82) 


Section I—BouNDARIES OF THE NEOTROPICAL REGION 


THE Neotropical Region is, no doubt, after the Australian, 
the most distinct of all-the regions. It includes not only 
the continent of South America, but the West Indies, 
Central America, and a considerable portion of Southern 
Mexico. As regards its northern termination, on account 
of the great admixture of Nearctic and Neotropical forms 
which takes place where the two Regions join, it is impos- 
sible to lay down anything but an approximate boundary. 
Mr. Wallace (11) draws the line from the mouth of the 
Rio Grande on the Atlantic side to the neighbourhood of 
Mazatlan, in about the same latitude, on the Pacific side, 
but bends it down between these two points so as to 
include in the Nearctic Region the whole of the high 
tableland down to the city of Mexico. 

Some American naturalists, among others Merriam and 
Allen (1), include in the Neotropical Region the southern 
extremities of the peninsulas of Lower California and of 
Florida. This, however, appears to be unnecessary, at least 
so far as the mammals are concerned, though there are 
certainly a considerable number of Neotropical birds and 
insects found in both these districts. 

Besides the mainland of Central and South America 
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and the West Indies, the Falkland Islands and the 
Galapagos must likewise be included in the Neotropical 
Region. 

The West Indies form an important sub-region, con- 
taining some forms of great interest, and will be treated 
of in detail below. 

The Falkland Islands are situated in the south Atlantic, 
about 250 miles east of the nearest point of Patagonia. 
They are, however, known to be connected with the main- 
land by a shallow sea of less than 100 feet in depth, and 
therefore present all the characteristic features of a 
“continental” group of islands. The only indigenous 
mammals are a Wild Dog (Canis antarcticus) and a 
Vesper-mouse (Hesperomys), which seem to be distinct, 
though closely allied to the mainland forms. The birds 
also are mostly identical with those of the mainland, 
though there are some just recognisable representative 
forms. 

The Galapagos, a group of five larger and ten smaller 
islands, are situated in the Pacific, exactly under the 
Equator, at a distance of from 500 to 600 miles west of 
Ecuador. They rise up from very deep water, and are 
entirely of volcanic origin. They are therefore typical 
“Oceanic” islands. With the exception of two Vesper- 
mice, slightly differing from those of the mainland, and a 
peculiar Bat (Atalapha brachyotis), there are no indigenous 
mammals (2) in the Galapagos. There are, however, a 
considerable number of birds in these islands, most of 
them not found elsewhere, and many of them restricted 
to individual islands in which they represent each 
other (7). 

There can be no doubt that the Galapagos have never, 


~ 
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at any period of their history, been joined to the mainland, 
and that, owing to the fact that they are situated in the 
region of equatorial calms, immigration from the mainland 
is very occasional. In this way has been gradually evolved 
the peculiar fauna, which, although highly specialised, 
shows abundant evidence of its having been derived from 
the nearest mainland. 


SEcTION I].—GENERAL VIEW OF THE MAMMAL-FAUNA 
OF THE NEOTROPICAL REGION 


The Neotropical Region is essentially one of luxuriant 
tropical vegetation, the great mass of the land from Central 
America to Uruguay being occupied by vast forests. South 
of the tropic of Capricorn the woods soon disappear, and 
the country, over a large part of its surface, becomes a flat 
treeless expanse covered with more or less abundant pasture 
known as the Pampas, while all along the western coast 
extends the giant range of the Andes, the eastern flanks of 
which are, as a rule, well watered and wooded, while the 
western slopes from the Gulf of Guyaquil to the island of 
Chiloe facing the Pacific are utterly dry and arid. There 
are, however, also in the higher parts of Venezuela, the 
Guianas, and Brazil, open grassy plains called “campos,” 
which rise as islands from a surrounding sea of evergreen 
tropical forest. 

The mammalian fauna of the Neotropical Region is 
naturally a rich one, but in the number of genera and 
species falls considerably short of that of the Ethiopian 
Region. This may perhaps be accounted for by the 
physical features of the country, which are certainly not 
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so favourable for mammalian development as the more 
open and varied country of Africa. 

This deficiency in mammalian life is, however, more 
than counterbalanced by the abundance of other groups 
of animals, more especially of birds and insects, to the 
development of which the luxuriant tropical vegetation 
seems to be especially conducive. 

Again, the mammalian fauna of the Neotropical Region 
is quite as remarkable for what it does not possess (lipotypes) 
as for what it has. Everything points to the conclusion 
that during a long geological age, probably throughout the 
greater part of the Tertiary epoch, South America was 
entirely isolated from the rest of the world. Thus the 
present fauna has arisen from two quite different sources 
—first, from the original fauna of early Tertiary times; 
and, secondly, from immigrants from the north, some 
of these being of rather long standing, and others of 
later arrival. 

Of the nine Orders of Terrestrial Mammals, repre- 
sentatives of eight occur in the Neotropical Region, the 
only Order entirely absent being the Monotremes, which 
are absolutely confined to Australia. 

The Marsupials are represented in the Neotropical 
Region by a single family only,’ out of seven into which 
this order is usually divided. This is the Didelphyide, or 
Opossums, of the twenty-four generally recognised species 
of which one (Didelphys marsupialis) ranges north with 
some modification into the Nearctic Region. The Quica 
Opossum (D. opossum) (Fig. 7, p. 56) is another well-known 


1 Since this was written Mr. Thomas has described his wonderful new 
South-American genus Cenolestes, which seems to belong to the Australian 
Diprotodonts. See P. Z. S., 1895, p. 870. 
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species of the group, which is found all through the Region, 
from Southern Mexico to La Plata. 

The third Order of mammals—the Edentata—is highly 
characteristic of the Neotropical Region. Of the five 


Fic. 7.—THE QUICA OPOSSUM. 


(Didelphys opossum. ) 


generally recognised families two belong entirely to the 
Old World; the other three—the Sloths, the Ant-eaters, 
and the Armadilloes (which are more nearly allied to one 
another than to the two Old World families)—are, with 
the exception of one species of Armadillo (Tatusia 
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novemcincta), which extends into Texas, absolutely con- 
fined to the Neotropical Region, and are eminently 
characteristic of its mammal-fauna. The Sloths (Brady- 
podide) of the present epoch at least, are entirely arboreal 


Fic. 8.—HOFFMANN’S SLOTH. 
(Cholopus hofimanni.) 


in their habits, and pass their lives suspended by their 
limbs on the underside of the branches of trees (Fig. 8). 
The Ant-eaters (Myrmecophagidz) are also mainly in- 
habitants of forests, and one of the three existing forms 
(Cyclothwrus) is exclusively arboreal. A second (Taman- 
dua) may be said to be semi-arboreal, but the largest—the 
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Great Ant-eater as it is usually called (Fig. 9}—does not 
climb trees, though mostly found in forest-districts. These 
three animals are all widely distributed in the woodlands 
of tropical America, but never met with elsewhere. The 
Armadilloes (Dasypodidz) are mostly inhabitants of more 
open districts (see Fig. 10, p. 59). Besides the three living 


Fic. 9.—THE GREAT ANT-EATER. 
(Myrmecophaga jubata. ) 


[List of Vertebrates, 1896, p. 197.] 


families of Kdentates, there are two (the Megatheriidz 
and Glyptodontidz) now extinct, which are chiefly char- 
acteristic of the Neotropical Region, though remains of 
them have also been found in certain formations in North 
America (6). 
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The fourth order of mammals, the Ungulates, is very 
poorly represented in the Neotropical Region, four only 
out of the fourteen usually recognised families being found 
within its limits. The Peccaries (Dicotylidx) consist of 
only two species, of which one (D. tajyacw) ranges as far 


Fig. 10.—THE THREE-BANDED ARMADILLO. 


(Tolypeutes tricinctus. ) 


north as the Southern United States, and the other is 
confined to the Neotropical Region. A second family, the 
Camelide, is shared by the Neotropical Region with the 
Old World. The representatives of this family in the New 
World are the Lamas, belonging to the genus Lama (see 
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Fig. 11). They are entirely confined to the higher ranges 
of the Andes and to the desolate plains of Patagonia. 

The Deer (Cervide) of the Neotropical Region all belong 
to two peculiar genera (Cariacus and Pudua), of which the 
former extends northwards throughout the United States 


Fie. 11.—THE LAMA. 


(Lama peruana.) 


to British Columbia, while the latter is found only in 
Western South America. 

Finally, the Tapirs (Tapiridx) are represented by four 
species, all of which are peculiar to this region, the only 
other existing Tapir known being the Indian Tapir of the 
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Malay Peninsula. The explanation of this curious case of 
discontinuous distribution is afforded by the past history 
of the group. During Miocene and Pliocene times, 
members of this genus and its allied forms were found 
both in North America and also throughout the Old 
World from France to China. This gives us direct 
evidence of the former much wider extension of the 
family of Tapirs, and bridges over the present great gap 
in its distribution. 

As already stated, the fauna of the Neotropical Region 
is almost as remarkable for the absence of certain families 
as it is for the presence of peculiar forms. This is specially 
noticeable in the Ungulates. There is no existing re- 
presentative of the four great families of the Oxen, 
Rhinoceroses, Horses, and Elephants in this region, though 
remains of the latter two groups have been found in most 
recent deposits of Argentina. Here they were probably 
immigrants from the north, which survived but a short 
time in this locality. 

Turning now to the Rodents, we find that out of the 
four chief divisions into which this order is separated—the 
Squirrels (Sciwromorpha), the Mice (Myomorpha), the 
Porcupines (Hystricomorpha), and the Hares (Duplici- 
dentata)—the first two and the last contain very few 
peculiar genera and no peculiar families in this Region. 
But, on the other hand, out of the six families of Hystrico- 
morpha four are restricted to this region, while of the 
remaining two, one (the Octodontidx) is found elsewhere 
only in Africa, and the other, the Porcupines (Hystricidz) 
is of wide distribution. Moreover, all the Neotropical 
genera of the Hystricomorphine division are, without 
exception, confined to this region. 
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The Carnivores, which follow next, are well represented 
in the Neotropical Region, but belong generally to families 
of wide distribution. But one family, the Raccoons 
(Procyonide), with the exception of a single genus 
(4ilwrus), which is perhaps doubtfully referred to it, is 
entirely confined to the New World. On the other hand, 
the Viverridx, so widely spread in the Old World, are 
entirely absent in America. 

With the exception of some four or five species of 
Shrews, which have obviously spread southwards from the 
Nearctic Region, wherein they are found in considerable 
numbers, the Insectivores are represented in the Neotropical 
Region only by a single remarkable family. This is the 
Solenodont—a characteristic form of the Greater Antilles 
—absolutely unknown elsewhere. The Insectivores are 
usually considered to be the most generalised of all the 
mammalian orders, and to be the least changed descendants 
of the ancestral group from which most of the other orders 
of mammals have originated. If this be the case, it seems 
strange that we should find no traces of them on the 
continent of South America, which was, doubtless, long 
isolated from the rest of the world, and which still contains 
many representatives of primitive and declining types. 
The paleontological history of the Insectivores is, however, 
as yet very incomplete, as very few fossil forms of this 
order have been described. It is, therefore, possible that 
when future discoveries have increased our knowledge on 
this subject, this seeming anomaly may be explained. 

The Neotropical Bats (Chiroptera) are of much interest ; 
they are included in three families, of which two (Vesper- 
tilionide and EHmballonuride), although containing 
several peculiar genera, are found in other parts of the 
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world, but the third (Phyllostomatidz) is entirely confined 
to this region.! 

This family, which numbers among its members the 
true Vampires or blood-sucking bats (Desmodus and 
Diphylla), is a very considerable one, numbering at least 
sixty species, distributed among thirty-three genera, which 
are doubtless still to be supplemented by future discoveries. 

Finally, the Neotropical Region possesses two families of 
Monkeys, the Marmosets (Hapalidx) and the Capuchins 
(Cebidex), neither of which is found elsewhere. More- 
over, both these groups are distinguished from their Old 
World allies by very important anatomical characters, 
which render them absolutely distinct from the Old World 
monkeys and apes. 

As a representative of this latter family we give a 
figure of the Barrigudo Monkey (Lagothrix hwmboldtr) of 
Upper Amazonia (Fig. 12, p. 64) of which Mr. Bates has 
written us an excellent account in his well - known 
“Naturalist on the Amazons.” 

Summarising these statements, we find that the Neo- 
tropical Region is characterised by the exclusive possession 
of no less than ten families of mammals, namely :— 


Bradypodide (Sloths) ; Caviide (Guinea-pigs) ; 
Myrmecophagide (Ant-eaters); | Solenodontide (Solenodonts) ; 
Chinchillide (Chinchillas) ; Phyllostomatidz (Vampire bats) ; 
Dasyproctide (Agoutis) ; Hapalide (Marmosets) ; 
Dinomyidz (Dinomys) ; Cebidee (Capuchin monkeys) ; 


and by the presence of about 130 genera, of which about 
103 are restricted to its boundaries. 
On the other hand, when we compare the fauna of the 


1 One species, Macrotus californicus, has wandered as far north as 
California. 
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Neotropical with that of other regions, the deficiencies or 
“lipotypes” are manifestly considerable. For example, 
the following ten families of mammals, all fairly well 


Hie. 12.—THE BARRIGUDO. 


(Lagothriz humboldti.) 


spread over the rest of the world except Australia, are 
entirely absent from this region :— 


Bovidee (Oxen). 

Equidee (Horses). 
Elephantide (Elephants). 
Lagomyide (Pikas). 
Viverride (Civets). 
Talpidze (Moles). 


Pteropidee (Fruit-bats). 

Lemuridee (Lemurs). 

Cercopithecide (Old World 
monkeys). 

Simiidee (Anthropoid apes). 
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Section II]—Svspivision oF THE NEOTROPICAL 
REGION 


The divisions of the Neotropical Region, as based on a 
consideration of the class of birds (8), are six in number, 
namely :— 

1. The Antillean Sub-region, containing the Greater 
and Lesser Antilles, exclusive of Tobago and Trinidad. 

2. The Central-American Sub-region, containing all 
that part of the whole region that is north of Panama. 

3. The Colombian Sub-region, containing Trinidad and 
the slopes of the Andes, through Venezuela, Colombia, 
Ecuador, and Peru, into Bolivia. 

4, The Amazonian Sub-region, embracing the whole 
watershed of the Orinoco and Amazons up to the hills, 
and including the highlands of Guiana. 

5. The South Brazilian Sub-region, containing the 
wood region of South-East Brazil, Paraguay, and the 
adjoining districts. 

6. The Patagonian Sub-region, containing Patagonia, 
Southern Argentina, and Chili, and running up the west 
coast of the continent to Guyaquil. 

This division, although perfectly good when the dis- 
tribution of Birds is mainly relied upon, presents consider- 
able difficulties in the case of Mammals, owing chiefly 
to our ignorance of the limits of the distribution of 
the greater number of the South American mammals, 
especially of the smaller forms. There is, however, no 
doubt that the Antilles or West Indies (excluding Trinidad 
and the other islands off the coast of Venezuela, which are 


connected with the mainland by quite shallow water) form 
E 


66 THE GEOGRAPHY OF MAMMALS 


a very well-marked Sub-region, in which the terrestrial 
mammals, though not very numerous, nearly all belong 
to peculiar genera. 

The higher ranges of the Andes from Ecuador south- 
wards, together with the pampas of Southern Argentina 
and Patagonia, form another well-marked Sub-region char- 
acterised by a number of peculiar genera and species. 
But the whole remainder of the Neotropical Region from 
Mexico to Southern Brazil contains, so far as we under- 
stand it at present, a more or less homogeneous mammal- 
fauna, of which, however, the northern half possesses a 
considerable admixture of Nearctic forms, while the 
southern preserves a more purely indigenous facies. It 
will, therefore, be quite in accordance with the facts of 
nature, as well as convenient, to separate the northern 
portion of this extensive area as the Central American (or 
Transpanamanic) Sub-region. But as regards the southern 
portion, until our knowledge of the distribution of South 
American mammals has made greater progress, it seems 
best to unite the Colombian, Amazonian, and Brazilian Sub- 
regions of the Ornithologists into one combined Sub-region, 
which may be called the Guiano-Brazilian Sub-region. 

We shall thus have, as regards Mammals, four Sub- 
regions of the Neotropical Region, as follows (see Map, 
Plate IIL., p. 82) :— 

1. The Antillean Sub-region, comprising the whole of 
the West India Islands except Curagao, Trinidad, and 
Tobago. 

2. The Central-American Sub-region, comprising the 
low-lying and southern parts of Mexico and Central 
America as far as the Isthmus of Panama. 

3. The Guiano-Brazilian Sub-region, comprising the 
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greater part of South America from the Isthmus of 
Panama to the southern limits of the great forest in about 
lat. 30° S., and from the forest of the eastern slopes of the 
Andes to the Atlantic, including Trinidad and the other 
islands off the coast of Venezuela. 

4. The Patagonian Sub-region, comprising the higher 
ranges and western slopes of the Andes from Guyaquil to 
Tierra del Fuego and the pampas of Argentina and 
Patagonia. 


SEecTION [V.—THE ANTILLEAN SUB-REGION 


The Mammal-fauna of the Antillean Sub-region is 
exceedingly poor, so poor, indeed, that it seems almost 
doubtful whether the islands of which it is composed have 
ever been directly connected with the mainland of America 
as at present constituted. To begin with the Rodents, 
four genera of this order are represented within its limits, 
and three of these are restricted to the Sub-region. Mega- 
lomys (a large rat, over twelve inches in length without the 
tail) is allied to the Vesper-mice of the American continent, 
and has been obtained only in the islands of Martinique 
and St. Lucia, where it is now becoming very rare (10). 
A more important factor in the Antillean mammal-fauna 
is Capromys, a genus allied, according to Flower and 
Lydekker, to the Coypu rat of South America, but also 
showing some affinities to the Porcupines. There are five 
or six species of this genus usually recognised, of which 
two or three are restricted to Cuba, one is peculiar to 
Jamaica, and one to the Bahamas, while another species 
has been recently discovered in Swan Island, situated 
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in the middle of the Gulf of Mexico. An allied genus 
(Plagiodon) with one species, differing from Capromys 
only in a slight modification of the teeth, is found in 
Hayti. It is obviously derived from the same stock. A 
peculiar species of agouti (Dasyprocta cristata) is found 
in two of the Lesser Antilles—St. Vincent and St. Thomas; 
the other members of this genus belong to the mainland 
of Central and South America. The only other Order of 
terrestrial Mammals represented in this Sub-region is the 
Insectivora, and this is the more remarkable because, as 
already shown, one of the special characters of the Neo- 
tropical Region is the almost complete absence of this 
group within its limits. The West Indian representatives 
of this group are two in number, and belong to a peculiar 
genus (Solenodon), which is of rather doubtful affinities 
but of family rank. It is allied in some respects to the 
moles (Talpidx), and in others to a peculiar Malagasian 
family, the Tenrecs (Centetidx). The Solenodonts are 
small creatures with a somewhat shrew-like aspect, a long 
snout, and a long naked tail. There are two representative 
species of this genus confined to the islands of Hayti and 
Cuba respectively. 

The Bats of the Antillean islands, as would naturally 
be expected, are somewhat more abundant than the terres- 
trial mammals. There have been recorded by naturalists 
about thirty species belonging to some twenty genera as 
found in the different islands, the greater number being 
from Cuba and Jamaica. On examining the list, it will be 
found that of these twenty genera three only seem to be con- 
fined to the West Indian Region, while thirteen are spread 
over the greater part of the Neotropical Region, one belongs to 
the Nearctic Region, and the others are of wider distribution. 
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The evidence of the Bats, therefore, points unmistak- 
ably to the inference that the West India Islands have 
been peopled with Mammalian life from South and not 
trom North America. In this connection it may be noted 
that Mr. Frank Chapman in an instructive article (4) on the 
origin of the West Indian fauna, recently published, has 
stated, as regards the birds, that the total number as yet 
recorded as met with within the limits of this Sub-region 
amounts to 550. Of these 303 are endemic, while the 
remaining 247 may be allotted to the countries from 
which they have been apparently derived as follows :— 


Common. to North and South America . : : a TG 
Of general distribution in the tropics. 56 
South American (ten in the Windward Teavides ame ee wile 

in the Greater Antilles). ; : : ‘ a nls 
Central American . 5 : : : : : : 3 


North American (all annual migrants from the north, 
through Florida, and the larger proportion found in 
Cuba) . 5 : ; : : : : P = 60 


This summary gives us a clue to the origin of the 
more recent additions to the West Indies fauna, which is 
obviously by migration from the north. If, however, the 
relationships of the 303 endemic species of Birds are 
examined, it will be at once evident that they are all more 
closely allied to South American than to North American 
forms, and, like the Bats, show that the islands have been 
stocked with life from the south. Moreover, Mr. Chapman, 
as well as Mr. Wallace, has pointed out that nearly all the 
more distinct and most characteristic West Indian Birds 
are found in the Greater Antilles (i.e. Cuba, Hayti, Porto 
Rico, and Jamaica), and that the Lesser Antilles form a 
distinct group, the line of separation between the two 
provinces coinciding nearly with the deep channel between 
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the Virgin Islands on the west, and the Anguilla group on 
the east. 

On the whole the Lesser Antilles appear to have 
derived their fauna direct from South America, but 
probably in times considerably remote, and without the | 
assistance of a land-connection. The almost complete 
_ absence of terrestrial mammals and of representatives of 
sedentary and non-migratory birds in the Lesser Antilles 
seems to show this. For instance, Grenada possesses only 
fifteen land-birds also found in Trinidad, and of these 
none belong to the sedentary families, although the two 
islands are only separated by an interval of seventy-five 
miles of sea. On the whole, therefore, it seems probable 
that, although the Lesser Antilles have derived the bulk 
of their fauna from South America, they have never been 
directly connected with that continent. 

Of the Greater Antilles, Jamaica and Cuba have by far 
the richest endemic faunas, whereas in Hayti and Porto 
Rico the total number, as well as the number of endemic 
species, is considerably smaller. Jamaica, therefore, with 
its small area (one-tenth of that of Cuba, one-eighth of 
that of Hayti, and a little more than that of Porto Rico), 
and in spite of its more isolated position, contains on the 
whole, so far as our present knowledge goes, the richest 
fauna. 

This may, perhaps, be explained by the fact that between 
the north-east corner of Honduras and Jamaica there 
stretches a series of more or less shallow banks, so that a 
comparatively slight elevation of the intervening sea- 
bottom would very nearly connect Jamaica with the 
mainland. 

Whether such a complete land-connection (or only an 
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approximation of land areas) by this route ever existed, 
cannot at present be detinitely settled. On the one hand, 
as pointed out by Mr. Chapman, the disproportionately 
rich fauna of Jamaica, the shallow sea, and the West 
Indian affinities of Swan Island (as shown by the presence 
of a species of Capromys) lead to such a direct connection. 
On the other hand, the scarcity of land-mammals in 
Jamaica and Cuba, and the absence of many families of 
Birds found on the mainland, rather point the other way. 
The help in these questions to be derived from paleontology 
is up to this time very scanty. Almost the only remains of 
fossil mammals that have been yet obtained from the West 
Indies are certain detached teeth and some fragmentary 
bones, found in some caves in the island of Anguilla, which 
is situated just to the east of the deep channel separating 
the Greater from the Lesser Antilles, and must, therefore, 
be included in the latter province. These remains have 
been described by Professor Cope (5), who considers them 
to be related to the Chinchillas, a family of rodents con- 
fined to South America. 

The nature of the Mammalian genera of the Antillean 
Region is summarised in the subjoined table :— 


Insecti- 


| Rodents. aa Bats. | Total. | 
Endemic 3 i 4 8 
Nearctic . 0 0 1 1 
Neotropical] : : : 1 0 boos i ts 
American : : : : P| geek 0 1 ag | 
Cosmopolitan . A 10 0 Die Win et 
Total . : ee 1 20 25 
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SECTION V.—THE CENTRAL AMERICAN SUB-REGION 


This Sub-region, as has been already shown, contains the 
coast-lands of Mexico lying along the Pacific and Atlantic 
shores from Mazatlan on the north on one side, and from 
the Rio Grande on the other, together with the whole of 
Central America from the Isthmus of Tehuantepec to that 
of Panama. 

As regards the fauna of this part of America, we are 
fortunate in being able to refer to the excellent account of 
it contained in the “ Biologia Centrali-Americana ” of Messrs. 
Salvin and Godman. The volume relating to the 
mammals in this work was undertaken by Mr. Alston, and 
finally completed after his death by one of the authors of 
this work in 1882 (3). Out of a total of sixty-nine genera 
of mammals represented in this Sub-region, only two seem 
to be absolutely restricted to it, and these, moreover, are 
genera of bats, which may possibly be found at some future 
time to extend into the main South American continent. 

Of the sixty-seven non-peculiar Central - American 
genera of mammals, forty-one are Neotropical types— 
that is, found also in one or more of the other Sub-regions 
of this Region—five are Nearctic, nine are found both in 
the Nearctic and in other Sub-regions of the Neotropical 
Region, and twelve are cosmopolitan, or, at any rate, found 
in some part of the Old World as well as in the New. 

These facts show conclusively the thoroughly Neo- 
tropical character of the Central-American Sub-region, 
which, although the admixture of northern forms has 
really made very little progress, may be defined as that 
part of the Neotropical Region which has been subjected 
to an incursion of Nearctic types. 
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The Marsupials in the Central American Sub-region are 
represented by two genera containing about seven species, 
most of which are also found further south. One of these 
—the common opossum (Didelphys marswpialis)—extends 
northwards into the Nearctic Region as well as far south- 
wards into Brazil, where, however, it has a slightly 
modified form. 

The Edentates are well represented in the Central- 
American Sub-region by two Sloths, three Ant-eaters, and 
an Armadillo, although the greater number of these are 
met with only in the most southern portion of the Sub- 
region. The Armadillo (Tatusia novemcincta) is a widely 
spread species, ranging from Texas throughout the Sub- 
region, and extending southwards to Paraguay. 

Central America is also remarkable for possessing two 
out of the four American species of Tapir exclusively 
confined to it; these are Baird’s Tapir (Tapirus bairdt), 
extending from Mexico to Panama, and Dow’s Tapir (7. 
dow), found only in Guatemala and Costa Rica. 

Very few of the typical South American Hystricomor- 
phine Rodents extend as far north as Central America. 
The greater number of the animals of this order found 
within Central American limits belong to the Sciurine and 
Murine groups, which have spread southwards from their 
homes in the Nearctic Region. 

Passing on to the Carnivora, we find nearly all the 
genera of this order met with in the South American 
continent (amongst which are the Cats, Dogs, Racoons, 
and Weasels) also represented in this Sub-region. The only 
exceptions are Jcticyon, a peculiar form of Wild Dog re- 
stricted to South-East Brazil, and the Bear (Ursus), a 
species of which is found in the Andes of Peru. 
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The Bats of Central America are fairly numerous, and 
nearly all belong to South American genera. A large pro- 
portion of them are referable to the Phyllostomatidez, one 
of the characteristic Mammal-families of the Neotropical 
Region. 

Finally, as regards the Monkeys, the Marmosets (Hapa- 
lidx) appear to be represented only by a single species, 
which is an intruder into the extreme southern end of the 
Sub-region. Of the other family of American Monkeys 
(Cebidx), about eight species, against a total of at least 
sixty found in the Guiano-Brazilian Sub-region, occur in the 
Central-American Sub-region. Of these five are peculiar, 
or not yet ascertained to occur elsewhere. 

The following table gives the statistics of the origin and 
distribution of the Central-American genera of Mammals. 
The “Endemic” genera are those confined to this Sub- 
region; the “ Nearctic” genera are those common to this 
Sub-region and the Nearctic Region; the “ Neotropical ” 
genera are those common to this Sub-region and one or 
more of the other Sub-regions of the Neotropical Region ; 
“ American” designates those found in both the Neotro- 
pical and Nearctic Regions, and “Cosmopolitan” those 
met with also in the Old World. 
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The inspection of this table will show at a glance that 
the Central-American Sub-region is predominantly “Neo- 
tropical” as regards its mammals, but has received a small 
immigration of Nearctic forms, and possesses only few 
endemic types. 


SEcTION VI.—THE GUIANO-BRAZILIAN SUB-REGION 


This extensive area, in which is combined three of the 
Sub-regions usually allotted to Birds, is the largest and by 
far the richest of the four divisions of the Neotropical 
Region adopted in the present article. It extends from the 
Isthmus of Panama in the north to about 30° south 
latitude. But the southern frontier between this and the 
Patagonian Sub-region is very undecided, the Fauna of 
Uruguay and the northern part of the Argentine Republic 
containing forms characteristic of both Sub-regions. The 
western boundary is formed by the well-watered and 
forest-clad western slopes of the Andes, the waterless 
eastern slopes, together with the western slopes of Peru and 
Bolivia from the neighbourhood of the Equator downwards, 
being referable to the fourth or Patagonian Sub-region. 

The greater part of the Guiano-Brazilian Sub-region 
consists of forest, and the Mammalian fauna, though 
tolerably abundant, is not nearly so profuse as that of the 
Birds and Insects, which are here both developed in far 
greater luxuriance than in any other part of the world. 

This Sub-region is more especially the home of the 
peculiar Platyrrhine monkeys, the arboreal Sloths, and 
other tree-loving Mammals. 

Beginning at the bottom of the list, we find that nearly 
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all the twenty-four species of Opossums known from the 
New World are found within its limits. The peculiarly 
modified Water-opossum (Chironectes) occurs all over its 
area, but also extends into the Central-American Sub- 
region. 

Among the Edentates the Sloths are the most 
characteristic inhabitants of its forests. But two peculiar 
genera of Armadilloes (Xenuwrus and Priodon) are confined 
to this Sub-region, and several other species of this group 
occur there. All three genera of Ant-eaters are also here 
met with. 

Rodents are very abundant in this Sub-region, but, 
with the exception of Squirrels (Sciwrus), Vesper-mice 
(Hesperomys), Pouched mice (Heteromys), and a single 
Hare (Lepus), they all belong to the Hystricomorphine 
group, which is so highly developed in the Neotropical 
Region. 

The Guiano-Brazilian Sub-region is also the special home 
of the Phyllostomine bats. Out of a total of about sixty- 
five species of this family forty-four are found in this 
Sub-region, and the greater number of them are confined 
to it. Such, too, is the case with the Platyrrhine monkeys. 
The Marmosets (Hapalid#) would be also unknown out- 
side the limits of the Sub-region had not a single species, 
as already mentioned, overstepped the northern boundary 
at Panama. The Capuchins (Cebidx), numbering more 
than sixty species and belonging to ten genera, are 
likewise abundant, and are found elsewhere only in the 
Central-American Sub-region. 

The following table shows at a glance the numbers of 
(1) the “ Endemic” genera of this Sub-region, 7.e. those not 
found beyond its limits ; (2) the “ Neotropical ” genera, 2.¢. 
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those confined within the limits of the whole Region; (3) 
the “ American” genera, 7.e. those occurring in other parts 
of the New World, but not beyond; and (4) the “Cosmo- 
politan,” ze. those of general distribution :— 
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SEcTION VII.—THE PaTAaGoONIAN SUB-REGION 


The Patagonian Sub-region may be most conveniently 
taken to begin on the south side of the bay of Guyaquil, 
and to extend thence southwards, embracing the whole 
western slope of the Andes of Ecuador and Peru. In 
Bolivia it widens out and includes the high plateau of 
Titicaca, extending thence over the whole of the Argentine 
Republic, Chili, and Patagonia. 

The most characteristic form of the mammals of this 
Sub-region is the Lama, which, with its allies, consti- 
tutes the genus Zama. Four forms, usually regarded as 
distinct species, are recognised by naturalists. Of these 
two, the Lama (LZ. peruana) and the Alpaca (L. pacos) 
are only met with in a domestic state, and are very 
variable in size and colour. Of the other two, which are 
met with wild, the Guanaco (L. huanacos) has the most 
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extensive distribution, ranging from the highlands of 
Ecuador and Peru, along the Andes, to the open plains of 
Patagonia; while the Vicugna (LZ. vicugna), which is a 
somewhat smaller animal, is found only in Ecuador, Peru, 
and Bolivia. 

In addition to the Lamas, this Sub-region possesses a 
species of thickly haired mountain Tapir, differing from 
the lowland forms, and two or three peculiar Deer, of the 
sub-genus Furcifer, which are likewise densely furred. A 
third diminutive deer found in Chili is distinguished from 
Cariacus, the ordinary American form of deer, by ana- 
tomical characters, and belongs to a special genus, Pudua. 
A second species of this form (P. mephistopheles) from the 
highlands of Ecuador has lately been described by Mr. De 
Winton. 

The Rodents of the Patagonian Sub-region almost all 
belong to the Hystricomorphine section of the Order. 
Amongst them are the Chinchillas (Chinchilla and Lagi- 
dium), noted for their delicate fur, the Viscacha (Lago- 
stomus), and the Patagonian Cavy (Dolichotis). Out of the 
eighteen genera of this division known to occur in the 
Patagonian Sub-region, ten are restricted to it. 

Of the carnivorous Mammals of this Sub-region, one of 
the most interesting is the Spectacled Bear of the Andes 
(Ursus oratus), which affords an instance of that rare 
phenomenon in nature “discontinuous distribution,” the 
nearest allied species of bear (the black bear of North 
America) only coming as far south as Mexico. The 
presence of a bear in the Andes can only be explained by 
the supposition that the ancestral form migrated south- 
wards along the line of the Cordilleras, but has died out in 
the intermediate district. The Bats of the Patagonian 
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Sub-region present but few features of interest; they are, 
with one exception, all of genera found also in the Guiano- 
Brazilian Sub-region. | 

As might have been expected from the dearth of forests 
and the generally severe climate, the American monkeys 
and marmosets are entirely unrepresented in the Patagonian 
Sub-region, On the other hand, at least two small species 
of Opossum (Didelphys and Dromiciops) occur in Chili, 
and a very remarkable form of Armadillo (Chlamy- 
dophorus) is peculiar to Argentina and the high plateau 
of Bolivia. 

The following list of the mammal genera of the Pata- 
gonian Sub-region is constructed on the same plan as that 
of the preceding tables :— 
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Section VIII.—TuHe Past History or THE 
NEOTROPICAL MAMMAL-FAUNA 


During the last few years our knowledge of the extinct 
mammals of the Neotropical Region has been enormously 
increased by the discoveries of the palzeontologists of the 
Argentine Republic, more particularly by the labours of 
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Burmeister, Moreno, and Ameghino. A few words about 
this branch of the subject may be added. 

The oldest formation containing well-preserved remains 
of mammals yet investigated is in the neighbourhood of 
Santa Cruz, in Southern Patagonia, where the deposits are 
about 200 feet in thickness. The exact age of the Santa 
Cruz beds it is very difficult to determine, but the best 
authorities consider that they cannot be of earlier date 
than the Upper Eocene or Oligocene of Europe. Follow- 
ing these in point of time, are the so-called “ Patagonian ” 
beds of Patagonia and Uruguay, which are probably of 
Miocene age. The “ Araucanian” formation of Ameghino, 
which is well developed at Monte Hermoso, near Bahia 
Blanca, in Southern Argentina, seems to correspond 
approximately with the older European Pliocene. Finally, 
the later Pliocene is apparently represented by the 
“Pampas” formation of Argentina and Uruguay. Our 
knowledge of the extinct mammal-faunas of these beds is 
mainly due to the efforts of the Argentine palzeontologists 
just mentioned, but a clear réswmé of the work done will be 
found in a recent number of the Geological Magazine (12). 

In the “Santa Cruz” beds have been found remains of 
about 120 genera of mammals referable to the following 


groups :— 
Marsupials. Perissodactyles. Rodents. 
Edentates. Toxodonts. Monkeys. 


Among the Marsupials the most prominent forms in this 
formation are the Opossums (Didelphyidz), which are still 
found all over America, and in Tertiary times appear to 
have been distributed nearly all over the northern hemi- 
sphere. But accompanying these are other forms of the 
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same Order, which seem to be more nearly related to the 
Australian marsupials of other families; in fact, Ame- 
ghino has placed some of them in the (hitherto supposed 
to be) exclusively Australian family Dasywride. 

The fossil Edentates of this formation are all of the 
American section of the group. The Perissodactyle 
Ungulates are represented by two families (Protero- 
therudex and Macraucheniidx)not very definitely connected 
with other Perissodactyles, and unknown elsewhere; and 
the Toxodonts (another group forming a distinct sub-order 
of the Ungulata) are also quite unrecognised outside 
South America, where, indeed, they appear to have existed 
for a short period only. 

The Rodents of this formation all belong to the Hystri- 
comorphine section of the order, and the Monkeys are 
all Platyrrhine, so that, except in the case of the Marsupials 
where the results are to a certain extent doubtful, no clue 
to the origin of the Neotropical fauna is shown by this 
extinct fauna. When these results are compared with 
the Eocene Mammal-fauna of the northern hemisphere, 
the absence of Artiodactyles, Insectivores, Bats, Carnivores, 
and Lemurs, is very striking. 

The “ Patagonian” beds contain a Mammal-fauna only 
to be distinguished from the previous “Santa Cruz” series 
by a further differentiation of genera belonging to the same 
orders without any traces of foreign admixture. When, 
however, we reach the more recent Araucanian formation, 
we find, in addition to the Edentates, Toxodonts, and 
other typical South American forms, a number of foreign 
intruders, such as Tapirs, Lamas, Elephants (Mastodon), 
and Wild Dogs (Canis), of an entirely different aspect. 


There can be little doubt that these animals had migrated 
F 
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here southwards from North America, where their remains 
(or those of closely allied species) have been likewise found in 
the nearly contemporaneous formations of the United States. 

Moreover, it would seem that in these bygone days, 
not only did the northern forms move southwards, but 
that also some of the southern forms emigrated north- 
wards. This is evidenced by the fauna of the so-called 
« Hquus-beds” and “ Megalonyx-beds” of a slightly later 
date in the United States, which contain a composite 
Mammal-fauna of northern forms mixed with forms 
usually considered to be exclusively South American— 
such as the gigantic armadillo-like Glyptodon, the Capy- 
bara (Hydrocherus), Toxodon, and others. 

Finally, in the age of the “ Pampas” beds, the peculiar 
South American Mammal-fauna seems to have reached 
its culminating-point, and to have far exceeded that of 
the present day both in number of species and in the 
size of the individuals. This great increase in size, which 
is, as a rule, accompanied by an extreme specialisation 
of individual organs, seems to have had a fatal effect on 
its possessors, as none of the larger Edentates or Toxo- 
donts appear to have outlived the end of the pampas 
formation. Along with most of the larger arrivals from 
the north, such as Mastodon and Equus, they became 
extinct. All the conclusions to be derived from this 
much-abbreviated account of the extinct Mammals of 
South America, confirm in a remarkable way the evidence 
of the present fauna as to this history of the Neotropical 
Region. Up to the last period of the Tertiary epoch, 
South America was certainly isolated from the rest of the 
world, and the connections with Australia and with Africa, 
if they ever did exist, must have been previous to this 
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period. At the beginning of Pliocene time, during the 
deposition of the Araucanian formation in Argentina and 
the “ Hquwus-beds” in the United States, a wide bridge 
between North and South America, affording an easy 
road to migrating animals, must have existed, and this 
again seems to have become considerably narrowed to 
form the present Isthmus of Panama. 
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CHAPTER IV 
THE ETHIOPIAN REGION 


(Puate IV., p. 122) 


Section I.—BouNDARIES OF THE ETHIOPIAN REGION 


THE Ethiopian Region (see Map, Plate IV.) contains the 
whole of Africa south of the Sahara, together with Southern 
Arabia and the island of Madagascar. As in all other cases 
where there is a long land-frontier between two neighbour- 
ing Regions, so here it is impossible to lay down anything 
but an approximate line of demarcation between the 
- Ethiopian and Palearctic Regions. 

The boundary usually adopted is the line of the Tropic 
of Cancer, which strikes Africa between Morocco and Sene- 
gambia, runs through the middle of the Sahara, crosses 
the Nile between the first and second cataracts, and passes 
through Arabia to the neighbourhood of Oman, on the 
Persian Gulf. Most of the country through which this 
line passes is desert, and its mammalian fauna is con- 
sequently meagre. Mr. O. Thomas (6) has recently 
published an account of a collection of mammals received 
at the British Museum from Oman, which shows, as would 
naturally be expected, that “the geographical relationships 
of this district are about equal with Africa and India; 
three of the species being distinctly African in affinities, 
three Indian, and the remainder either peculiar or widely 
spread and of no special significance.” On the whole, 
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therefore, the line of the tropic of Cancer, adopted by 
Wallace, seems to be a fairly suitable boundary. 

Besides the island of Madagascar and its appendages, 
which contain one of the richest and most interesting of 
all known Insular Faunas, and form a very important 
Sub-region, which will be considered in greater detail 
below, the Ethiopian Region possesses other islands, 
These, however, are mostly Oceanic, and not of any 
great importance. 

The Azores, Madeira, Canaries, and Cape Verde groups, 
although geographically African, seem to have derived 
their animals chiefly from Europe. They therefore belong 
to the Palearctic Region, and will be dealt with under 
that head. 

The islands of St. Helena and Ascension, situated in 
the South Atlantic, are both of them of volcanic origin, 
and separated from the mainland of Africa by more than 
800 miles of deep water. Neither of these islands possesses 
any Vertebrates. The only land-groups well represented in 
them are the Beetles and the Land-shells—a study of which 
shows that the affinities of these islands are to Southern 
Europe and Southern Africa, but that the Fauna is in all 
probability an exceedingly ancient one; since its pecu- 
liarities are very great, and opportunities of migration 
of new forms to these islands have been few and far 
between. 

The other islands in the Atlantic connected with Africa 
are Fernando Po, Prince’s Island, St. Thomas, and Anno 
Bon, all situated in the Gulf of Guinea at various distances 
from its head. Fernando Po, an island of some 40 miles 
in length, but separated from the mainland by a some- 
what shallow sea about 20 miles across is said to be 
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inhabited by a considerable number of Mammals which, 
however, in all probability, also occur on the adjacent 
mainland. 

The other islands above mentioned, Prince’s Island, St. 
Thomas, and Anno Bon, are all considerably more distant 
from the coast of Africa, and, so far as we know, do not 
possess any native Mammals. A certain number of Land- 
birds have been obtained from these islands, and a few 
of these are peculiar, but they are all closely allied to 
forms that occur in the neighbouring West African 
mainland. 

The most important islands in the Indian Ocean are, 
apart from Madagascar, Socotra, the Seychelles, the Amir- 
ante Islands, the Comoros, and finally Réunion, Mauritius, 
and Rodriguez. 

Socotra is situated about 150 miles due east of Cape 
Guardafui, the extreme eastern point of Africa. Its fauna 
and flora were carefully investigated some years ago by 
Professor Bayley Balfour (1). He found that the only 
Mammals inhabiting the island are a Bat, which he was 
unable to obtain, and a Civet (Viverricula), met with 
also in South Asia, and probably introduced by human 
agency. 

The Seychelles are distant about 700 miles from the 
northern point of Madagascar in a north-easterly direction, 
a more or less continuous chain of islands (Amirante, Provi- 
dence, and Farquhar) forming a series of stepping-stones 
between them. But two narrow deep channels of over 1000 
fathoms run between the Seychelles and Amirante on the 
one hand, and between Amirante and Providence on the 
other, thus cutting the Seychelles off from Madagascar by 
their deep water. 


THE ETHIOPIAN REGION 87 


There do not appear to be any indigenous terrestrial 
Mammals in the Seychelles, except two Bats, which have 
been recorded as occurring there. The Land-birds are most 
of them peculiar, though belonging to genera found in 
Madagascar or Africa; the reptiles and amphibians are 
fairly numerous for islands such as these, and several of 
the species are not found elsewhere. It is difficult to say 
whether these islands have ever had a land-connection 
with Madagascar, but probably, if such were ever the case, 
it was at a remote time, geologically speaking. 

The Comoros are a group of several islands lying about 
midway between the most northerly point of Madagascar 
and the mainland of Africa. They are separated from 
Africa by the Mozambique channel, more than 1000 
fathoms in depth, while the depression between them and 
Madagascar is considerably less. Inhabiting these islands 
there are three Bats. Two of these are of the genus 
Pieropus, which is entirely absent from the mainland of 
Africa, but is found in Madagascar and many islands of 
the Indian Ocean. There is also a peculiar species of 
Lemur (Lemur mayottensis) and the Indian Civet (Viver- 
ricula), which last is also found in Madagascar and Socotra, 
and has in all probability been introduced by human 
agency. A fair proportion of the Land-birds of the 
Comoros, though in some instances peculiar, belong to 
Madagascar forms, and everything goes to show tnat the 
relation of this group of islands is with Madagascar rather 
than with the mainland. 

The islands of Réunion, Mauritius, and Rodriguez are 
distant from Madagascar in an easterly direction 450, 550, 
and 800 miles respectively. They are all of volcanic 
origin, and separated from Madagascar by water of more 
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than 2000 fathoms in depth. As would be expected, these 
islands are thoroughly Oceanic, and possess no indigenous 
Mammals or Amphibians ; while the Land-birds are few in 
number, and belong mostly to genera found in Madagascar. 
The most remarkable feature, however, of the Fauna of 
these islands is the former existence of a group of flightless 
Ground-birds now quite extinct, but some of which were 
found in great numbers when the islands were first dis- 
covered. These are the Dodos of Mauritius and Réunion 
respectively, and the Solitaire of Rodriguez. These birds 
form a distinct family—the Dididz, probably allied to the 
Pigeons, but of somewhat obscure affinities. It seems that 
the ancestors of these birds must have reached the islands 
in very early times,and that most of the striking pecu- 
liarities exhibited by them were gradually acquired after 
their arrival in the group. | 

We may, at any rate, conclude that these three islands 
are truly Oceanic, and that they have never had a land- 
connection with Madagascar or elsewhere. 


Section II].—GENERAL VIEW OF THE MAMMAL-FAUNA 
OF THE ETHIOPIAN REGION 


The Ethiopian Region, as will be seen by looking at the 
Tables of the numbers of families, genera, and species given 
at the end of Chapter I. (p. 16), is the richest of the six 
Regions as regards the total numbers of its families, genera, 
and species of mammals, although the percentage of peculiar 
forms not found in other Regions is hardly so high as in the 
Neotropical and Australian Regions. This may, however, 
be accounted for by the consideration that there is a long 
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land-frontier between the Ethiopian and the Palearctic 
Regions, though this is chiefly occupied by desert. 

Out of the nine orders of Terrestrial Mammals the 
Ethiopian Region contains representatives of seven, the 


Fig. 13.—THE CAPE AARD-VARK. 


(Orycteropus capensis. ) 


Marsupials and Monotremes being alone absent. The 
Edentates of this Region are represented by two families. 
One of these, of which the sole genus is the Aard-vark 
(Orycteropus), is quite restricted to the Region (see Fig. 13). 
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The other, containing the scaly ant-eaters (Manidz) is 
found also in the Oriental Region (see Fig. 14). These 
two forms are in most respects more closely allied to one 
another than to any of the Edentates of the New World. 
It is, however, the animals belonging to the Order 
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Fig. 14.—THE WHITE-BELLIED PANGOLIN. 


(Manis tricuspis. ) 


Ungulata which form so conspicuous a factor in the 
Ethiopian fauna. These are distributed among thirty-nine 
genera, of which no less than twenty-four are not found 
anywhere outside this Region. 

The antelopes, of the family Bovidy, which are most 
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of them large animals living in vast herds in the more 
open country of eastern and southern Africa, take up the 
greater number of these genera. These are perhaps, at the 
present epoch, the most notable feature of the African 
Fauna, but will doubtless, owing to the unceasing persecu- 
tion of hunters and sportsmen, become rapidly less so. 
Already the larger Antelopes are nearly extinct in the Cape 


Fig. 15.—THE HIPPOPOTAMUS. 


(Hippopotamus amphibius. ) 


Colony south of the Orange River, and there can be little 
doubt that, unless special precautions are taken, the large 
Mammals of Africa will very soon disappear, like those of 
the United States, before the express and repeater. 

Beside the numerous genera of Antelopes, the Ethiopian 
Region has exclusive possession of two other conspicuous 
forms of the Ungulates—the Hippopotamus (Fig. 15) and 
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the Giraffe (Fig. 16), each of which forms a special family 
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Fig. 16.—THE GIRAFFE, 
(Girafia camelopardalis. ) 


while it shares the Rhinoceroses and the Chevrotains with 
the Oriental, and the Horses (Zquide) with the Palearctic 
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Region. The only important family of Ungulates not found 
in the Ethiopian Region is the Deer-family (Cervide). The 
total absence of this otherwise widespread family it is 
difficult to explain. Paleontology does not help us much, 
since the members of the Deer-tribe appear to have been 
already well established and abundant in Europe during 
early Pliocene times, and were contemporaneous with Ante- 
lopes and other Ungulates, which have availed themselves 
of the opportunity of spreading southwards to Africa, while 
the Cervidzx have apparently remained obstinately attached 
to the Palzarctic Region. 

The Sub-order Proboscidea containing the Elephants is 
in these days represented only in the Ethiopian and Oriental 
Regions. The Hyraxes (Hyracidz) are absolutely confined 
to the Ethiopian Region, and constitute one of its most signifi- 
cant forms of mammal life, as not being elsewhere met with. 

Turning now to the Rodents, we find that the Ethiopian 
Region possesses representatives of a considerable number 
of genera, twenty-seven of which, out of a total of thirty- 
nine, are confined to the Region. Two of these genera 
are sufficiently distinct to be entitled to family rank. 
These are, first, Anomalwrus, a form resembling the flying 
squirrels in having a flap of skin available for imperfect 
flight extended between the fore and hind limbs. But 
the Anomalures differ from the true Flying Squirrels 
(Pteromys) in having a long cartilaginous process ex- 
tending from the elbow-joint to support the parachute, 
and also in being provided with strong imbricated scales 
attached to the lower surface of the tail, which are pro- 
bably of assistance in climbing! 


1 A new genus of Anomaluride (Zenkerella), lately described by Herr 
Matschie, has the imbricated scales on the tail, but no parachute. See 
P. Z. 8. 1898, p. 450. 
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The second peculiar Rodent of family rank is Lophiomys, 
a curious arboreal animal allied to the rats, but differing 
from them in several anatomical features, and in having 
a long crest of hair upon the back. Only one species is 
known, which is restricted to North-East Africa. 

The distribution of a third Ethiopian family of Rodents 
(Octodontidz) is particularly interesting, as it is represented 
in South America by a considerable number of genera, 
and is not found elsewhere except in the Ethiopian and 
on the borders between the Ethiopian and Palearctic 
Regions. There are four African genera of this family, 
each with a single species, so that in the Old World the 
group appears to be in a state of decay. The only light 
thrown on this curious case of discontinuous distribution 
is the occurrence of a fossil genus (Pellegrinia) allied to 
the African forms in the Pleistocene beds of Sicily. This 
indicates that members of this family once had a wider 
distribution northwards than what they now retain. 

The Carnivora are well represented in the Ethiopian 
Region. This is especially the case with the family of 
Civets (Viverride), only found elsewhere in the Pale- 
arctic and Oriental Regions. Out of a total number of 
seventeen genera, three only are found outside this region, 
and out of the remaining fourteen, six are confined to the 
island of Madagascar. 

The Aard-wolf (Proteles), which is so distinct from its 
fellow Carnivores as to be allowed to constitute a family 
of itself (Fig. 17, p. 95), is restricted to the Ethiopian Region, 
and of the Hyenas (Hyznidx), only one of the three 
species strays outside its limits, into the western borders 
of the Oriental Region. 

Another remarkable fact about the Ethiopian Carni- 
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vora is the entire absence of the otherwise widespread 
family of Bears (Ursidx). This group has existed in 
Europe since the time when the Upper Pliocene beds 
were laid down, and remains of Bears have been also 
found in the Siwalik deposits of India, which are possibly 


Fig. 17.—THE AARD-WOLF. 


(Proteles cristatus. ) 


of even greater age. It seems, therefore, very strange 
that the Bears should never have reached Africa, when 
so many of the other genera found in the same deposits 
have managed to do so. 

The Insectivora of the Ethiopian Region are fairly 
numerous, and show considerable specialisation. Out of 
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the six Ethiopian families three are not found elsewhere, 
and one of the others only extends into the Palearctic 
Region as far as Northern Africa. This is the family of 
elephant-shrews (Macroscelidz). 

The Bats of this Region present few particular features 
of interest, belonging nearly all to widely spread genera 
of widely spread families. Among those that are peculiar 
the most important is Hpomophorus, containing eight or 
ten species of large fruit-eating bats, with long rather 
horse-like heads, and expansible and peculiarly folded 
lips. The Zpomophori seem to take the place, in Africa, 
of the genus Pteropus, which, although represented by 
several species in Madagascar, and even in the Comoros 
(which are separated from the mainland by only a com- 
paratively narrow strait), is entirely absent from the 
African mainland itself. 

Among the Lemurs we have two families, one con- 
taining only a single species (Chiromyidx) confined to 
Madagascar, the other (Lemuwridx) containing a large 
number of genera, of which ten are confined to Mada- 
gascar, two are found on the mainland of Africa, and 
the other two in the Oriental Region. 

The Quadrumana of the Ethiopian Region, which are 
entirely absent from Madagascar, belong to two families, 
- both of them shared with the Oriental. The genera, 
however, six in number, are all without exception con- 
fined to this Region. In the first place this Region is the 
only home of the Gorilla and Chimpanzee (Fig. 18, p. 97), 
two of the Apes most nearly allied to Man in structure, 
and usually placed at the apex of the mammalian series. 
The Colobs, or Thumbless Monkeys (Colobus), represent 
the Langurs (Semnopithecus) of the Oriental Region in 
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_ Africa, and number some ten or twelve species. The long- 


Fig 18.—THE CHIMPANZEE. 


(Anthropopithecus troglodytes.) 


tailed Cercopitheci, or Guenons, are essentially arboreal, 


and are spread all over tropical Africa where trees are 
G 
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found. They are very numerous, and from thirty to forty 
species have been described, some of them, such as the 
Diana Monkey (Cercopithecus diana) and Brazza’s Monkey 
(C. brazzx) remarkable for their beautifully coloured fur. 
Intermediate between the Guenons and the Macaques of 
the Oriental Region are the Mangabeys (Cercocebus), of 
which some six species are recognized. Finally, the ter- 
restrial Baboons (Theropithecus and Cynocephalus) close 
the Ethiopian series with some eight or ten species. 

Summarizing these results, therefore, we find that the 
Ethiopian Region is characterized by the exclusive pos- 
session of eleven families of mammals, namely— 


Orycteropodide (Aardvark), Protelidee (Aard-wolf), 
Hippopotamide (Hippopotamus), § Potamogalidz (River-shrew), 
Giraffide (Giraffe), Centetidz (Tenrec), 

Hyracide (Rock-coney), Chrysochloridz (Golden-mole), 
Anomaluride (Anomalure), Chiromyide (Aye-aye), 


Lophiomyide (Crested Tree-rat), 


and by the presence of about ninety-nine endemic genera. 
On the other hand, among a considerable number 
of families not represented in this Region, the following 
five are all widely spread elsewhere, and may therefore 
be considered as typical “lipotypes” of the Ethiopian 
Region :— 
Cervidee (Deer). Ursidee (Bears). 


Tapiride (Tapirs). Talpidze (Moles), 
Castoridz (Beavers). 


Section IIJ.—SupspIvisIon OF THE ETHIOPIAN REGION 


In dividing the Ethiopian Region into Sub-regions, it 
must be always remembered that one of the Sub-regions 
far predominates over the others in speciality and distinct- 
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ness, and that the remaining Sub-regions all resemble one 
another more or less closely, and are difficult of separation. 

This Sub-region, which is so distinct from the others, 
consists of the large island of Madagascar, together with 
the island-groups in its immediate vicinity, viz. the 
Comoros, the Seychelles, and Amirantes to the north, and 
the Mascarene islands (Réunion, Mauritius, and Rodriguez) 
to the east. Whatever other conclusions may be arrived 
at regarding the best mode of dividing the Ethiopian 
Region, every authority is, we believe, agreed on this 
matter, the only doubtful point being whether the 
Malagasy Sub-region is not well entitled to the full rank 
of a Region. 

On the African continent itself a fairly distinct Sub- 
region can be recognized, extending all over the forest 
country of Western Africa from the Senegal River over 
the whole Congo basin, or perhaps rather further south. 
The best inland boundary of this Sub-region would probably 
be the water-parting between the West African rivers on 
the one side, and the Nile on the other. There can, at 
any rate, be now little doubt that the West African fauna 
extends nearly as far eastwards as the western bank of 
Lake Tanganyika, Even on the shores of Victoria Nyanza, 
according to Herr Neumann’s (5) recent researches, some 
typical West African forms are met with; but for the 
present it will be safer to restrict the West African Sub- 
region to the western watershed. The Southern or Cape 
Sub-region, as defined by Wallace, includes only the country 
south of a line drawn from Walfisch Bay, just to the north 
of the tropic of Capricorn, to Mozambique. Since the 
publication of Mr. Wallace’s book, however, much addi- 
tional information has been obtained regarding the distri- 
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bution of the mammals of Eastern Africa. Many of the 
animals formerly supposed to be confined to the southern 
end of the continent, have been shown to extend all 
through Nyasaland, at least as far north as British Hast 
Africa. It will, therefore, be advisable to extend the 
boundaries of this Sub-region further north. The boundary 
adopted in this paper, as will be seen by consulting the 
map (Plate IV., p. 122), runs from Angola in the west, 
along the southern water-parting of the Congo as far as 
Lake Tanganyika, passing thence to Kilimanjaro, and so 
on to the Indian Ocean along the Tana River. 

The rest of Africa, including the Sahara, the southern 
portion of Arabia, and North-East Africa, will form a fourth 
Sub-region, which, however, does not contain nearly so high 
a percentage of endemic genera as the other three. 

The Ethiopian Region may therefore be divided into 
four Sub-regions as follows :— 

1. The Malagasy Sub-region, including Madagascar and 
its adjacent islands. 

2. The West African Sub-region, including the great 
equatorial forest of Central Africa contained in the basins 
of the western rivers, from the Senegal to the Congo 
inclusive. 

3. The Cape Sub-region, including all Africa south of 
the watershed of the Congo on the West and of the Tana 
on the East coast. 

4. The Saharan Sub-region, consisting (if we exclude 
the Abyssinian plateau) chiefly of desert, or at any rate 
of a comparatively dry country, including the Sahara, 
Eastern Africa as far south as the Tana River, and 
Southern Arabia. 
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SEecTION 1V.—THE MALAGASY SUB-REGION 


The island of Madagascar is separated from the main- 
land of Africa by the Mozambique Channel, which, though 
only about 250 miles across at its narrowest point, is more 
than 100 fathoms deep throughout its extent. 

For our recent knowledge of the fauna of Madagascar 
we are chiefly indebted to the great work of Grandidier! 
(3). Unfortunately, up to the present time only the plates 
and a small portion of the letterpress of that part which 
deals with the mammals have been published. 

Out of a total number of forty-seven genera of mammals 
found in this Sub-region, no less than thirty-three are 
exclusively confined to it. Of the others, two or three 
occur also on the mainland of Africa, and the remaining 
twelve—most of which are bats—are cosmopolitan, or at 
any rate extend beyond the limits of the Ethiopian Region. 

The Ungulates are represented in Madagascar by only 
one form—a peculiar River-hog (Potamocherus) closely 
allied to the South African species, but still sufficiently 
distinct to have earned a title to a separate appellation. 
With this exception, the Ungulates, so numerous and so 
conspicuous a feature on the African continent, are entirely 
absent from Madagascar. 

The Rodents are represented in this Sub-region by seven 
genera of Mice, containing thirteen species, all confined 
to it. 

The Malagasy Sub-region possesses six peculiar forms of 


1 Dr, Forsyth Major’s recent explorations in Madagascar have added 
considerably to our knowledge of its smaller mammals, particularly of 
Rodents and Insectivores, 
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Fig. 19.—THE Fossa. 
(Oryptoprocta ferox. ) 
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Carnivores, of which the most remarkable is the Fossa or 
Cryptoprocta—a large cat-like animal allied to the Civets, 
but sufficiently distinct to form a separate family (see Fig. 
19, p. 102) according to some authorities. Of the Civets, 
besides a Viverricula closely allied to the Indian Civet, 
there are six genera with eight species of Mongooses, all 
confined to the island. Of these the most remarkable is 
Ewupleres—a form the jaws and teeth of which are so weak 
and small, that it was at one time thought to belong to 
the Insectivora. On the whole, out of the seven genera of 
Carnivora found in the island, six are absolutely peculiar. 

Among the Insectivora of this Sub-region even greater 
specialisation prevails. Besides two species of ubiquitous 
shrews (Sorex) said to occur there, there are eight genera 
of this Order found in Madagascar, all of which are con- 
fined to the island. Geogale, a small mouse-like animal 
about which little is known, is said to be allied to 
Potamogale, an aquatic otter-like animal found only in 
Western Africa, The remaining seven genera make up 
the family Centetidx, the affinities of which are somewhat 
doubtful, but seem on the whole to approach the 
Solenodonts, a group confined to the Greater Antilles. 
The best known of the Centetidz is the Tenrec—the largest 
member of the order, between twelve and sixteen inches 
long, and devoid of a tail (see Fig. 20, p. 104). The young 
of this creature are covered with spines like a hedgehog, 
but these are lost in the adult state. 

The Bats of Madagascar, as would naturally be expected, 
do not exhibit the great peculiarities found among the 
other orders of mammals. Out of about twelve genera 
only one is confined to the island. The distribution of 
Pteropus, the genus of large tropical fruit-eating bats, often 
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called “ Flying-foxes,” is interesting. Five members of this 
genus are found in the Malagasy Sub-region, including two 
species in the Comoro islands, and although these islands 
are almost within sight of the mainland of Africa, not a 
single representative of the true Pteropus has yet been 
obtained on the continent. 


Fig. 20.—THE TENREC. 


(Centetes ecaudatus. ) 


Finally, among the Lemurs we reach the culminating 
point of the Fauna of this strange land. No less than 
eleven genera of this Sub-order are entirely confined to the 
Sub-region, while outside of it there are only five genera 
now in existence, two of them belonging to Africa proper, 
and three to the Oriental Region. 

The lemurs are none of them very large; they are all 


i i is 
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arboreal animals, spending their lives retired in the forest, 
and, as a rule, strictly nocturnal. Though allied to the 
monkeys, they have none of their vivacity and intelligence ; 


Fig. 21.—THE INDRIS. 


(Indris brevicaudatus. ) 


they move but slowly, and have usually very large eyes, 
which are no doubt necessitated by their nocturnal habits. 
The lemurs inhabitmg Madagascar are divided into two 
families: (a) the Lemuridex, with ten genera and about 
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thirty-five species, to which family, also, the African and 
two of the Oriental genera are generally assigned: and (b) 


Fic. 22.—_THE RUFFED LEMUR. 


(Lemur varius. ) 


the Chiromyide. The Indrises (ndrisine) form a 
distinct sub-family of Lemwrid# with three genera, all re- 
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stricted to Madagascar (see Fig. 21, p. 105). The typical 
Lemurs (Lemwridx) are also only found in this island 
(see Fig. 22, p. 106). 

The second family of the Lemurine Order (Chiromyidz) 
contains only a single genus and species, the extremely 


Fig. 23.—THE AYE-AYE. 


(Chiromys madagascariensis. ) 


anomalous Aye-aye, discovered by the traveller Sonnerat in 
1780 (see Fig. 23). There are generally examples of this 
curious animal in the Zoological Society's gardens in 
London, but, unless especially aroused, they are seldom seen 
by daylight. Their chief peculiarity is the long, thin, 
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ghost-like middle finger, with which they have been 
supposed to extract wood-boring insects from their burrows, 
although their chief food in captivity certainly consists of 
succulent juices. 

Of the extinct mammal-fauna of Madagascar we know 
as yet too little. Dr. Forsyth-Major (4) has lately described 
a large lemur (Megaladapis) differing considerably from 
those now inhabiting the island; while remains of two 
small Lemurs and of two small species of Hippopotamus 
have been also met with. These remains, together with 
the bones of a large flightless bird (4/pyornis), apparently 
allied to other Ratite birds, are of a comparatively recent 
period. 

On the whole, however, we cannot but presume that 
Madagascar originally obtained its animal life from the 
mainland of Africa. The striking differences between the 
present faunas of Africa proper and Madagascar are doubt- 
less due to the fact that the great bulk of the existing 
African fauna is of comparatively modern origin, and came 
from the Northern continent at the end of the Miocene or 
the beginning of the Pliocene times, whereas Madagascar 
was cut off from Africa before this eruption of Northern 
forms took place. Madagascar, therefore, appears to contain 
a sample of the ancient Ethiopian fauna, which has been 
almost exterminated on the mainland, but has survived here 
under the protection afforded by its separation from the 
adjacent continent. The fauna of the Malagasy Sub-region 
may be summarized by the exclusive possession of— 

(1) Seven genera of the family Muridz, among the 
Rodents. 

(2) Six genera of the family Viverridz, among the 
Carnivores. 
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(3) One genus (Geogale) of the family Potamogalide 
(shared with the West African Sub-region) and six genera 
making the whole of the family Centetidy, among the 
Insectivores. 

(4) One genus (Chiromys), alone forming the family 
Chiromyide, and ten genera of the family Lemuride, out 
of a total of fifteen generally recognized. 

Almost equally important is the absence of the follow- 
ing groups :— 

(1) The orders Edentata and Ungulata (except Pota- 
mocherus). 

(2) The families Sciwridx (Squirrels), Spalacide (Blind 
Moles), Octodontidx, Hystricide (Porcupines), and Lepo- 
ridx (Hares), among the rodents. 

(3) The families Felidx (Cats), Canide (Dogs), and 
Mustelidx (Weasels), among the Carnivora. 

(4) The Primates, other than the lemurs. 

The following table shows the number of genera of 
each order represented in the Malagasy Sub-region and 
their distribution :— 


Ungu- | Rod- | Carni- | Insecti-|Chirop-| Pri- 
iaiat | antiay|| vorae i vormell eka anbees | ol | 
Endemic ... tse 7 6 | 8 1 iil 33 
ANAC HIOS Gy 1 AEE oa ee 1 Be Pye | 
Cosmopolitan. .| ... ais iL 1 10 sie 12 | 
Tigtalae || n 7 7 OU pon lett: (ray | 


[V.B.—The “Endemic” genera are those confined to 
the Malagasy Sub-region; the “African” genera are those 
common to Madagascar and the mainland of Africa; and 
the “Cosmopolitan” genera are those which range beyond 
the limits of the Ethiopian Region.] 
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Section V.—THE West AFRICAN SUB-REGION 


The West African Sub-region, as defined above, does 
not contain nearly so large a proportion of peculiar 
genera as the Malagasy Sub-region. At the same time, 
twelve out of a total of eighty genera of mammals that 
are found within its limits are not met with elsewhere. 
Moreover, we notice that, as a general rule, the genera 
inhabiting other parts of Africa are here replaced by 
distinct species. 

The Edentata are represented by one genus, Manis, 
the Scaly Ant-eater. Of the four known African species 
three are confined to this Sub-region. 

Of the Ungulates only one genus is endemic. This is 
Hyomoschus, a very curious aquatic form, which, together 
with an allied genus found only in the Oriental Region, 
forms a peculiar Family (Tragulidz) distantly allied to the 
deer (Cervidz). Many of the genera of Ungulates, however, 
are here represented by peculiar species. Instances of this 
are the Liberian Hippopotamus (Hippopotamus liberi- 
ensis), the Red River-hog (Potamocherus penicillatus), the 
West African Eland (Oreas derbianus), a peculiar species 
of wild ox (Bos pumilus), and several species of Rock- 
coney (Hyraz). 

The Rodents do not present any features of special 
interest, the only peculiar genera being Deomys (allied 
to Mus), recently obtained from the Congo district ; and 
the Brush-tailed Porcupine (Atherwra), of which one 
species is found only in this Sub-region, and the other 
two are confined to South-East Asia. Four out of the five 
known species of the peculiar Rodent-genus Anomalurus, 
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already referred to, are also confined to the West African 
Sub-region. 

Turning now to the Carnivores, there are found in the 
West African Sub-region only, two remarkable genera, 
Poiana and Nandinia. Of these the former is closely 
allied to the genus Prionodon, a beautifully marked civet- 
like little animal of the Oriental Region, and the latter is 
akin to the Palm-civets (Paradoxurus), also found in the 
Oriental Region, but not in Africa. 

There is only one genus of the Insectivora confined 
to this Region (Potamogale), already alluded to as being 
probably allied to the Madagascan Geogale. This much 
modified form is one of the few members of the Insectivora 
that has adopted aquatic habits. It is, for a member of 
the order, of considerable size. 

The Bats of West Africa, as is usually the case in 
every land, belong mostly to widespread forms. Out of 
sixteen genera only two, each containing a single species, 
are confined to this Sub-region, while a third (Hpomophorus) 
has not been found outside Africa. These three genera all 
belong to the family Pteropodidz, which contains the large 
fruit-eating bats. A few species of Lemurs still survive in 
the forests of the West African Sub-region. They belong 
to two genera, neither of which is represented in Mada- 
gascar. Of these, one (Galago) is also found in the other 
parts of Africa; the other (Perodicticus), containing two 
species, is met with only in the West African Sub- 
region. 

The forests of West Africa are plentifully supplied 
with Monkeys. Most of these belong to the genus 
Cercopithecus, of which, out of about forty species, 
thirty are met with in West Africa. Another  enus, 
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Cercocebus, contains four species, all confined to this Sub- 
region. , 
Finally, it is only in these pathless and luxuriant jungles 
that two man-like apes, the Chimpanzee and the Gorilla, 
are to be met with. The Gorilla seems to be confined to 
the Gaboon district, but the Chimpanzee extends all over 
the Congo basin nearly up to the shores of Tanganyika. 

These two, together with the Orangs and the Gibbons 
of the Oriental Region, make up the family Simudz, 
which in structure is the most closely allied to Man of all 
the Monkeys. 

On comparing the West African Fauna with that of the 
rest of Africa, it will be seen that it is characterized by the 
exclusive presence of the following forms :— 

1. Hyomoschus (the Water-chevrotain), which, together 
with Tragulus of the Oriental Region, forms the family of 
Tragulide of the Ungulata. 

2. Two genera (Malacomys and Deomys) of the family 
Muridez, and Atherwra (Brush-tailed porcupine), found 
elsewhere only in the Oriental Region, among the rodents. 

3. Two genera (Poiana and Nandinia) of the family 
Viverridx, among the Carnivora. 

4, Potamogale, among the Insectivora. 

5. Two genera of fruit-eating bats (Liponyx and 
Trygonycteris). 

6. Perodicticus, a genus of Lemurs, and Cercocebus, and 
Anthropopithecus, among the higher Monkeys. 

The West African Region is further characterized by 
the absence of the following families, well represented 
in other parts of Africa: Orycteropodide (Aard-vark), 
Girafide (Giraffes), Equide (Zebras and Wild Asses), 
Rhinocerotidxe (Rhinoceroses), and Leporidx (Hares). 
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The following table shows the approximate number of 
genera of the West African Sub-region in each order and 
their distribution :— 


Eden-|Ungu-| Ro- | Carni-| Insecti- Chirop-| Pri- | motal 
tata. | lata. | dentia. | vora. | vora. tera. |mates.| ~OU™ | 
| - ere 
| Endemic. i 0 I 2 Se 2 AL | by 
[pxtrican ee Os | 11.1010 |) 2-0 i), Ad sary 
_ Cosmopolitan .| 1 6 8 9 3 13 0 40 
| el 
| Poel mA Iain 20-2) 18) -4 | 16: |). & |80: | 


Section VI.—THE CAPE SUB-REGION 


This Sub-region, when extended so as to include the 
whole country as far north as Angola on the west, and up 
to the Tana river on the east, is on the whole, after the 
Malagasy, the most distinct of the four Sub-regions, since it 
possesses nineteen endemic genera out of a total of ninety- 
one. Furthermore, its area exhibits a greater range of 
temperature and humidity than the other Sub-regions, for, 
while in Natal and Mozambique tropical forest-conditions 
prevail, giving the fauna a certain resemblance to that of 
West Africa, in Cape Colony itself a temperate and fairly 
dry climate is found. Again, in Namaqua-land, to the 
north-west of Cape Colony, we meet with an open, dry, hot, 
desert country, the conditions of which closely approximate 
to those of the Saharan Sub-region. The distinctness of 
this Sub-region, apart from the mammals, is strongly 
marked by a very remarkable Flora, as well as by the 
exclusive possession of many forms among the other orders 


and classes of the animal kingdom. Among the Edentata, 
H 
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besides the Scaly Ant-eater (Manis), of which one species 
extends as far south-east as the Transvaal, there is also 
found the Aardvark (Orycteropus), an animal characteristic 
of South Africa, though also occurring in East Africa as far 
north as the upper Nile basin. The relationships of this 
creature are very obscure, but the recent discovery of 
remains of a closely allied fossil form in beds of lower 
Pliocene age in the island of Samos, in the Aigean Sea, 
shows that the Aardvark, like so many other African 
animals, has migrated southwards from the Palearctic 
Region. 

The greater number of the genera to which the 
numerous Antelopes of the Cape Sub-region belong, extend 
northwards into the Saharan and even into the West 
African Sub-region, although the species of the Cape 
Sub-region are in many cases distinct. 

Among the distinct species may be mentioned the 
Hartebeest (Bubalis caama), the Spring-bok (Antidorcas 
euchore), and the Sable Antelope (Hippotragus niger). 
The two Gnus (Connochextes) and the Pallah (dpyceros) 
are confined to this Sub-region. To the portion of this 
Sub-region south of the Zambesi are restricted two of the 
African horses, the Quagga (Hquus quagga), now said to 
be extinct, and the Mountain Zebra (Hquwus zebra), which is 
fast approaching the same condition. But Burchell’s Zebra 
(Equus burchellt), under various slight modifications, occurs 
in suitable localities throughout the whole Sub-region. 

The White or Square-lipped Rhinoceros (Rhinoceros 
simus), which now only exists in two small districts of 
Mashonaland and Zululand, was formerly abundant in the 
Cape Colony and the Transvaal, but has never been met 
with north of the Zambesi. 
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Five out of the eighteen genera of Rodents found in 
this Sub-region are endemic. Two of these belong to the 
Mouse-family (Muridx), and two more to a burrowing 
family (Spalacidx) ; the fifth (Petromys) belongs to the 
family Octodontidx, which the Ethiopian shares with the 
Neotropical Region. 

The South African Sub-region, however, is especially 
remarkable for the large number of peculiar genera of 
Carnivora. Five of these genera have been formed for 
the reception of a number of small animals allied to the 
Indian Mongoose. Another, for which a separate family 
has been created, contains only the Aard-wolf (Proteles), an 
animal nearly allied to the hyenas, but with very small 
and rudimentary teeth, and a heavy mane of long hair. 
It is nocturnal, and feeds principally on carrion, being too 
weak to attack other living animals. The Otocyon, or 
Cape Hunting-dog, which constitutes another peculiar 
genus, is remarkable for having a greater number of molar 
teeth than any other mammal. Owing to this, it has been 
regarded by Professor Huxley as the most primitive of all 
existing members of its Family. Out of the six genera of 
Insectivora found in this Sub-region three are endemic. 
Of these the most interesting is the genus Chrysochloris, 
which forms a distinct Family, and comprises no less than 
eight species. These animals are sometimes known as 
“Golden Moles,” owing to the brilliant metallic lustre of 
their fur. They are in some respects allied to the Cen- 
tetidz, a family mentioned above as confined to Madagascar; 
but they are modified for a burrowing life, and externally 
resemble the Moles. Neither of the two remaining Orders, 
the Bats and the Monkeys, is represented by peculiar 
genera in the Cape Sub-region. This, however, is quite 
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what one would expect, as members of these two Orders 
are essentially forest-loving in their habits, and this Sub- 
region consists chiefly of sparsely wooded and arid districts. 

On the whole, therefore, the Cape Sub-region will be 
found to be characterized, as compared with other parts 
of Africa, by the exclusive possession of the following 
forms :— 

1. Connochetes (the Gnu), Pelea (the Rhébok) and 
Afpyceros (the Pallah) among the Antelopes. 

2. Pachywromys and Mystromys, genera of Muridz ; 
Bathyergus and Myoscalops, genera of the burrowing 
Spalacide ; Petromys of the Octodontidy, among the 
Rodents. 

3. Five genera of Mongooses, belonging to the family of 
Viverride ; Proteles, the only representative of the family 
Protelidx ; Otocyon (the Cape Hunting-dog); and Pecilo- 
gale (a small weasel), among the Carnivora. 

4. Rhynchocyon, of the Macroscelide ; Myosorex (a 
Shrew); and the Chrysochlorid# (Golden Moles), among 
the Insectivora. 

The following table, showing the distribution of the 
genera, is constructed on the same plan as that of the 
other Sub-regions. 


| | 
Eden-|Ungu-| Ro- | Carni-| Insecti-| Chirop-| Pri- Total 
tata. | lata. | dentia. | vora. | vora. tera. | mates. : 


Endemic. . .| 0 Sra eo 8 3 Cee a0) 19 
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Section VII.—THE SAHARAN SUB-REGION 


The Saharan Sub-region, as its name implies, is essen- 
tially a dry and desert district. As here regarded, in 
addition to the Sahara proper, it includes the southern 
part of Arabia and Somaliland, both of which are distinctly 
arid countries. The only part of the Sub-region where 
there is much rainfall is in the Abyssinian highlands and 
the country surrounding such isolated mountains as Kenia. 
In consequence of these facts, and also in accordance with 
the fact that the Sub-region is conterminous for so long 
a distance with the Palearctic Region, the number of 
endemic genera of the Saharan Sub-region is extremely 
small, being only seven out of a total of eighty-five—that 
is, 8 per cent. as compared with 21 per cent. in the Cape, 
and 15 per cent. in the West African Sub-region. 

Of recent years a considerable number of new forms, 
especially of Antelopes, have been obtained from Somali- 
land, a country which, up to a few years ago, was quite 
unknown, and it is quite possible that eventually the 
“unknown Horn of Africa” will be found to possess a 
Fauna sufficiently distinct from the rest of the continent 
to be separated as another Sub-region. But for the present, 
until our knowledge is widened a little more, it will be 
best to keep Somaliland in the Saharan Sub-region. 

The most characteristic feature of the Sub-region is, 
perhaps, the large numbers of Antelopes.. These, as a 
rule, are specifically distinct from those of the Cape Sub- 
region. Among them may be mentioned Swayne’s Harte- 
beeste (Bubalis swaynei), Hunter’s Bontebok (Damaliscus 
hunteri), three species of Oryx (O. beisa from Abyssinia 
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and Somaliland, 0. beatria from Arabia, and O. leucoryx 
extending from Senegal to Nubia), and a distinct species 
of Kudu (Strepsiceros imberbis), which inhabits the Sub- 
region from Somaliland as far south as the Tana. This 
Sub-region is also the headquarters of the Gazelles 
(Gazella), at least twelve species out of a total of twenty- 
five being found there. 

Three genera of antelopes are endemic; these are the 
Dibatag (Ammodorcas), and the Gerénuk (Lithocranius), 
both found in Somaliland, and remarkable for their very 
long necks, by means of which they are enabled to reach 
down branches of trees from a considerable height. The 
third is the Addax (Addaz), which is found throughout 
the Sahara, and extends into Arabia. 

The Rodents are well represented in this Sub-region, 
but there are only three peculiar genera—Lophiomys, 
Heterocephalus, and Pectinator. 

Lophiomys, a curious crested Rodent, forms a distinct 
family. The remarkable little animal Heterocephalus is 
almost entirely hairless, and apparently lives underneath 
the ground, burrowing in the soft sandy soil of the desert. 
It was originally obtained by the celebrated traveller 
Riippell in Abyssinia, and has since been brought from 
the interior of Somaliland by Mr. Lort Phillips. 

The third endemic genus, Pectinutor, is also from the 
coast of Somaliland and Abyssinia. It was first obtained 
by Captain Speke, and named by Blyth (P. spekev) after 
its discoverer. : 

The Saharan representatives of the Carnivora, In- 
sectivora, and Bats are almost all widespread forms, and 
present no features of special interest. Among the 
Monkeys, however, we find one peculiar genus—this is 
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Theropithecus, containing two species of terrestrial baboons, 
which inhabit Abyssinia and the Galla country. 

The other genera of African monkeys are fairly repre- 
sented here, though by no means so abundantly as in the 
West African Sub-region. 

The Saharan Sub-region, therefore, is characterized by 
the exclusive possession of the following genera :— 

(1) Ammodorcus, Lithocranius, and Addax among the 
antelopes. 

(2) Lophiomys (forming a distinct family), Heteroce- 
phalus, and Pectinator among the rodents. 

(3) Theropithecus among the Monkeys. 

The following families, found in other parts of Africa, 
are absent from this Sub-region: Tragulid# (chevrotains), 
Protelidz (aard-wolf), Potamogalidz (river-shrews), Chryso- 
chloride (golden moles), and Simiide (the anthropoid apes). 

The following is the summary of the mammals inhabit- 
ing the Saharan Sub-region :— 


| Eden-|Ungu-|} Ro- | Carni-|Insecti-| Chirop-| Pri- Total 
tata. | lata. | dentia. | vora. | vora. tera. | mates. = 

Endemic. . .| 0 3 3 0 0) 0 1 @ 
PTAC, 5 Gc 1 15 8 3 0 1 4 32 
Cosmopolitan .| 1 9 12 if 3 14 0 46 
Total . 2 27 23 | 10 3 15 5 85 


Section VIII.—Tue Past History or THE ETHIOPIAN 
MAMMAL-FAUNA 


Up to the present time paleontology has afforded us 
little assistance in tracing out the past history of the 
African Mammal-fauna. With the exception of a few still 
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surviving species found in a semi-fossil condition in caves, 
the only fossil mammal hitherto obtained from the Ethiopian 
Region is a form named by Owen Tritylodon, the remains 
of which were discovered in the Karoo beds of Basutoland, 
in South Africa. This formation is of Mesozoic age, and 
seems to correspond to the Trias of Europe. Near Stutt- 
gart, also, in beds of the Trias age, another specimen 
closely resembling that of South Africa has been obtained. 
Tritylodon belongs to a group which was apparently allied 
to the modern Marsupials, and many somewhat similar 
forms have been found in other Mesozoic beds in Europe 
and North America. 

The only conclusion to be drawn from this is, that 
before the commencement of the Tertiary epoch the whole 
world was, so far as is at present known, inhabited by 
small insignificant mammals distantly allied to the Mar- 
supials, which are at present restricted to Australia and 
South America. Besides Tritylodon, the only fossil 
mammals hitherto known, from the Ethiopian Region, are 
those which have been described by Grandidier (3) and 
Forsyth-Major (4) from Madagascar, as mentioned above. 

The resemblances between the Faunas of the Oriental 
and Ethiopian Regions have been noted and commented 
on by many writers; Mr. Allen is even disposed to join 
the two Regions into one realm. The number of prevailing 
genera, however, common to these two Regions, and not 
found in the Palzarctic Region, is very small, the total 
being, as was pointed out in the first article of this series, 
only eight, and of these one (Mellivora) has since then 
been recorded by Biichner (2) as occurring in the Trans- 
Caspian district, and is therefore also Palearctic. Of the 
other seven, four have been found, in a fossil state, in 
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various parts of the Palearctic Region. These are—(a) 
Manis (the Scaly Ant-eater), from the Pliocene of Samos; 
(b) Rhinoceros, which existed in various parts of Europe 
from the Miocene up to the Pleistocene times; (c) Elephas, 
which first appears in Pliocene times, and extends to late 
Pleistocene in Europe; and (d) Viverra, which commences 
earlier than the others, and also survived until Pliocene 
times in Europe. The three remaining genera common to 
India and Africa, but not hitherto found in fossil state in 
the Palzarctic Region, are Golunda (a Rat), Atherwra 
(a Porcupine), and Vycteris (a small insectivorous Bat). 

It is quite possible that these animals may eventually 
be discovered in the European Tertiaries. Besides this, 
the remains of a considerable number of the now endemic 
African genera have been found fossil in Europe. The list 
of these is instructive, and points almost unquestionably 
to the conclusion that Africa has been gradually peopled 
by successive inroads of animals from the North. 

In the Eocene beds of Europe the still existing genera 
are few in number; but the Lemurs, and many of the 
more primitive forms of the Carnivora, such as form the 
present fauna of Madagascar, abound. It is, therefore, 
probable that the separation of Madagascar from the 
mainland of Africa took place at about the close of the 
Eocene period. During the Miocene and lower Pliocene 
times in Europe, a large number of new genera appear for 
the first time, the bulk of which still survive in Africa 
and India, though extinct or almost driven out of the 
Palearctic Region. 

Examples of such genera are—Orycteropus, the 
Aardvark; Manis, the Scaly Ant-eater; Rhinoceros ; 
Hyomoschus, the Water-Chevrotain (probably identical 


122 THE GEOGRAPHY OF MAMMALS 


with Dorcotheriwm, a fossil form); Giraffa; several genera 
of Antelopes; the Porcupine; the Squirrel; Felis; Hyena; 
Viverra ; Herpestes, and even the higher Monkeys. 

It must have been during this period that broad land- 
connections existed between Europe and Africa, by means 
of which the African continent became peopled by its 
present fauna. 

In the succeeding Pliocene times in Europe, although 
a number of the more distinctly African forms still sur- 
vive, there begin to appear certain genera, such as those 
of the Deer-family (Cervidx), Ursus (the Bear), and others 
which have never reached Africa at all. This seems to 
show that Africa was, at the commencement of this 
period, cut off from the Palearctic Region by an inter- 
mediate sea. 
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CHAPTER V 
THE ORIENTAL REGION 
(PLaTE V., p. 152) 


SECTION I.—BOUNDARIES OF THE ORIENTAL REGION 


THE Oriental is the smallest of the six Regions into which 
the Earth has been divided for the study of zoological 
distribution. On the west it includes the great peninsula 
of India and its attendant island of Ceylon. Its boundary 
on this side is probably the Suliman range of hills, though 
the fauna of Western Sind and the Punjab, which lie 
between that range and the Indus, is intermediate in 
character between those of the Oriental and Palearctic 
Regions. Beyond this range the boundary runs eastwards 
along the slopes of the Himalayas, at an elevation of from 
9000 to 10,000 feet above the sea-level. Above this height 
Palearctic forms are chiefly met with, below it Oriental 
forms mostly prevail. Hastwards of Sikkim the boundary 
between the Palearctic and Oriental Regions cannot be 
laid down with certainty, owing to our little acquaintance 
with the eastern part of Tibet and the adjacent portion of 
China. What knowledge we have of the fauna of this 
Region is due almost entirely to the celebrated French 
missionary, Pére David, who made considerable researches 
in Moupin, a small mountainous territory, situated at the 
extreme western edge of the Tibetan plateau. Pére. 


David's collections have been mostly described by M. 
123 
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Milne-Edwards (1). An examination of the list of the 
mammals obtained by him in this district shows that the 
fauna has a character intermediate between those of the 
Oriental and Palzarctic Regions, besides containing a con- 
siderable proportion of peculiar forms. As, however, most 
of the Oriental genera extend even further north into the 
Chinese province of Kansu, and some even cross into 
Japan, countries which are otherwise well within the 
Palearctic Region, it will be most convenient to draw the 
boundary of the Oriental Region to the south of Moupin. 
Beyond this point again our knowledge of the distribution 
of the mammals is very scanty, and though the northern 
part of China appears to be distinctly Palearctic, and the 
southern Oriental in its affinity, there is, so far as we know, 
a considerable admixture of forms all over this part of 
Asia. Probably the most convenient boundary will be 
found to be that adopted by Wallace—the northern edge 
of the basin of the Yang-tze-Kiang. This is, no doubt, to 
a great extent an artificial boundary, but such a fault is 
unavoidable in the present instance, as there is here no 
natural frontier to separate the two regions. In addition to 
the south-eastern part of Asia, the Oriental Region includes 
within its boundaries all the large and important islands 
lying between that continent and the Australian Region. 
The principal of these are the Chinese islands of Formosa 
and Hainan, the large group of the Philippines, together 
with Sumatra, Java, Borneo, and the adjacent islands up 
to Wallace’s Line. With the exception of Celebes, all these 
islands are truly continental in character—that is to say, 
are separated from the mainland by seas of less than 100 
fathoms of depth. But Celebes is in some respects anoma- 
lous, and will be considered in greater detail below. 
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The boundary between the Australian and the Oriental 
Regions called Wallace’s Line, as having been first pointed 
out by that distinguished naturalist, runs between the two 
small islands of Bali and Lombok. Bali is connected by 
shallow water, and also by its zoological relationships, with 
Java; while Lombok agrees in character with Timor and 
the other Australian islands further east. From Bali the 
boundary of the Oriental Region runs in a north-eastward 
direction, between Celebes on the one side and the Sula 
islands and Gilolo on the other. 


Section I].—GENERAL VIEW OF THE MAMMAL-FAUNA 
OF THE ORIENTAL REGION 


The Oriental Region lies almost wholly within the 
tropics. The greater part of the country within its borders 
enjoys a bountiful rainfall, and is covered with luxuriant 
forests; the only portion which is less favoured being the 
north-western part of India and the strip of country along 
the northern shores of the Persian Gulf. In these districts 
there is very little rain, and desert conditions and a desert 
Fauna, somewhat resembling those of the African Sahara, 
prevail. 

The Fauna of the Oriental Region presents, on the 
whole, a striking contrast to that of the Australian Region. 
The characteristic features of the latter are doubtless due 
to the long isolation to which it has obviously been sub- 
jected, whereas the Oriental Region as regards its charac- 
teristic forms is more nearly allied to the neighbouring 
Palearctic Region, from which probably most of its in- 
habitants have been derived. 
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The Oriental Region contains representatives of eight 
out of the nine Orders of terrestrial mammals, the 
Monotremes alone being wholly absent, while the Mar- 


Fig. 24.—THE NYLGHAIE, 


(Boselaphus tragocamelus. ) 


supials are barely represented by two species of Cuscus 
(Phalanger) found only in the island of Celebes, which 
have been obviously derived from the neighbouring Aus- 


tralian Region. 
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The Edentates, like the marsupials, are also represented 
by one genus only, Manis (the Pangolin), which the 
Oriental shares with the Ethiopian Region. 

The Oriental further resembles the Ethiopian Region in 
the variety of its forms of Ungulates, although they are not 


Fig. 25.—THE GAYAL, 
(Bibos frontalis. ) 
[P. Z. S. 1890, p. 595.) 


nearly so abundant. Three genera of Antelopes, the Four- 
horned Antelope (Tetraceros), the Black-buck (Antilope), 
the Nylghaie (Boselaphus), (see Fig. 24, p. 126), are peculiar 
to it, as is also a group of wild Oxen (Bibos), with three 
species—the Gayal (Fig. 25), the Gaur, and the Banting. 
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But while the Rhinoceroses, the Wild Asses, the Elephants, 
and the Antelopes are common to both the Oriental and 
Ethiopian Region, the Oriental possesses in addition Deer, 


Fig. 26.—THE BINTURONG. 


(Arctictis binturong.) 


Wild Sheep, and Wild Goats. Thése three last-named 
groups have never established themselves in the Ethiopian 
Region, though a single goat (Capra walie) has penetrated 
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as far as the highlands of Abyssinia. But representatives 
of all of them are found in the Palearctic Region. 

Among the Rodents of the Oriental Region the Squirrels 
are especially numerous, there being upwards of fifty 
species found within its limits, nearly all of which are 
arboreal in their habits. 

Although there are no families of Carnivores peculiar to 
the Region, there is a considerable number of genera of 
Civets (Viverridx) not found elsewhere, such as the Para- 
doxures (Paradoxurus) the Binturong (Arctictis) (Fig. 26, 
p. 128), and the genera Prionodon, Arctogale, and Hemi- 
gale. The Bears (Ursidz), too, which are quite unknown 
in Africa, are characteristic members of the Oriental 
Mammal-fauna. 

Among the Insectivores we find two peculiar families. 
One of these has been formed for the reception of Galeo- 
pithecus, the so-called Kaguan, an animal of about the size 
of a small cat, with thin flaps of skin between the fore and 
hind limbs and tail, which enable it to make flying leaps 
from tree to tree (see Fig. 27, p. 130). The other family 
(Tuparidx) contains two genera. One of these, Tupaia, 
with at least twelve species, is an abnormal Shrew with a 
curious external resemblance to the Squirrels, with which, 
however, it has no real connection. The other, Ptilocercus, 
is distinguished from Tupaia by its peculiar tail, which is 
provided at the end with a bilateral fringe of long hairs. 
Both these families are confined to the Malayan portion of 
the Oriental Region. 

Bats are numerous in the Oriental Region, and many 
of the genera extend eastwards into the Austro-Malayan 
islands. Only four genera, each with a single species, are 


peculiar. 
I 
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Finally, among the Primates there are three genera of 
Lemurs. Two of these (Vycticebus and Loris) are peculiar, 


HIG. 27.—THE KAGUAN. 


(Galeopithecus volans. ) 


but belong to the family Lemuride, and have their nearest 
allies in Africa. The third (Tarsius), which forms a family 
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of itself, is practically confined to the Region, although it has 
slightly overstepped its boundaries, being said to occur in 
one of the smaller Austro-Malayan islands between Sumba 
and Timor. Besides the Lemurs, six genera of true Monkeys 
are found in the Oriental Region. Three of these, the 
Proboscis Monkey of Borneo (Nasalis), the Gibbons (Hylo- 
bates), and the Orangs of Sumatra and Borneo (Simia), are 
strictly endemic; while the other three, although highly 
characteristic of this Region, have extended their range 
slightly across its frontiers. 

Summarizing these results, we shall find that the 
Oriental Region contains only two truly endemic and one 
quasi-endemic families out of a total of thirty-six which 
occur within its limits. These are the Galeopithecide 
(Flying Lemurs), Twpaiide (Tree shrews), and Tarsiide 
(Tarsiers). 

The total number of genera found in the Region is 
113, out of which 38 are peculiar; 11 extend their ranges 
slightly beyond the limits of the Region, and 64 are widely 
spread. On reducing these figures to an average, it will 
be found that the Oriental Region contains about 38 per 
cent. of peculiar genera, or, if the quasi-endemic genera be 
added, about 45 per cent. In either case, this shows a 
much lower percentage of peculiarities than has been 
shown to exist in the three Regions previously considered. 


Section JIJ.—Swtspivision oF THE ORIENTAL REGION 


The Oriental Region, as regards its mammals, may be 
most conveniently divided into four Sub-regions (see Map, 
Plate V., p. 152). These are :— 

1. The Indian Sub-region.—This comprises the whole 
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of India proper from the Suliman range and the lower 
slopes of the Himalayas to Cape Comorin. A line drawn 
northwards from Calcutta to the Himalayas, forms the 
approximate eastern boundary between this Sub-region and 
the next. There should also be included in this Sub-region 
the island of Ceylon, and probably the narrow, low-lying 
strip of desert country between the Persian Gulf and the 
central plateau of Persia. 

2. The Burmo-Chinese Sub-region.—This Sub-region 
includes the portion of Sikkim below 10,000 feet, Assam, 
China south of the northern water-parting of the Yang-tze- 
Kiang, the islands of Formosa and Hainan, and all the 
countries of the Indo-Chinese peninsula (Cochin China, 
Siam, and Burma), its southern land-boundary being 
approximately a line running to the north of the Malay 
peninsula from Tavoy on the west, to Bangkok on the east, 
at about 15° N. lat. 

3. The Malayan Sub-region—The Malay peninsula, 
together with the great islands of the East Indian archi- 
pelago, Sumatra, Java, Borneo, and the Philippines, forms a 
third division, which may be called the Malayan Sub-region. 

4. The Celebesian Sub-region, containing only the 
island of Celebes. 

This subdivision of the Oriental Region differs from 
that adopted by Wallace in two important points :— 

(a) In the combination of Wallace’s Indian and 
Ceylonese Sub-regions into one—the Indian Sub-region. 

(b) In the transference of Celebes from the Australian 
to the Oriental Region, and the formation of a new Sub- 
region for its reception. 

The reasons for these changes may be here briefly 
considered. First, as regards Ceylon, there are nineteen 
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genera of mammals found in the Indian Sub-region, which 
do not extend their range further eastwards into the Burmo- 
Chinese Sub-region, Of these, thirteen are to be met with 
also in the Palearctic and Ethiopian Regions, leaving only 
six confined to the Indian Sub-region, These six are— 

(1) Tetraceros (Four-horned Antelope). 

(2) Antilope (Black Buck). 

(3) Boselaphus (Nylghaie). 

(4) Platacanthomys (Spiny Rat). 

(5) Melursus (Indian Bear). 

(6) Loris (Slender Lemur). 

Of these, Loris alone is characteristic of Southern 
India and Ceylon (the Ceylonese Sub-region of Wallace). 
Melursus is found in Ceylon, but occurs also all over the 
peninsula of India from the Himalayas southwards. 
Platacanthomys inhabits the western Ghats and the 
Animali hills of Southern India alone, and not Ceylon; 
the remaining three genera are distributed over the whole 
of the Indian peninsula, but do not reach Ceylon. 

There is, therefore, only one genus of mammals con- 
fined to the Ceylonese Sub-region of Wallace, and this 
hardly seems to afford an adequate reason for separating 
it from the Indian Sub-region proper. The chief ground 

g, according to Mr. Wallace, is the existence 
there of a peculiar family of snakes—the Uropeltide, or 
Rough-tails, which are entirely confined to Wallace’s 
Ceylonese Sub-region. Examples of these reptiles, how- 


for so doing 


ever, have been recorded in India as far north as Ganjam, 
in 20° N. lat, and it seems probable that they may 
eventually be found all over the peninsula south of the 
great plains of the Indus and the Ganges. 

Secondly, as regards Celebes, this island certainly 
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presents a difficult problem to the student of geographical 
distribution. But so far as the mammals are concerned, 
the only Australian element in Celebes consists of two 
species of Phalanger and a few Bats; the remaining forms, 
although many of them are very peculiar, have been, 
doubtless, originally derived from the Oriental rather than 
from the Australian Region. It seems more logical, there- 
fore, on the whole, to make the island of Celebes a 
separate Sub-region of the Oriental rather than of the 
Australian Region. This position, however, will be con- 
sidered in greater detail in the account of the Sub-regions. 


Section 1[V.—THE INDIAN SUB-REGION 


The Indian Sub-region has a close resemblance to the 
Palearctic Region. This is more especially the case in the 
north-western districts, where the country is practically 
rainless, and the fauna, owing to similarity of condition, is 
in many respects closely allied to that of the neighbouring 
desert regions of Central Asia. The desert district of the 
Indian Sub-region includes the narrow strip of coast land 
to the north of the Persian Gulf, the Punjab, Rajputana, and 
the northern part of the Bombay Presidency. The greater 
part of the peninsula of India south of the great plains is 
occupied by the high, and rather dry, plateau of the Deccan 
and of Central India, which is covered with a thin and 
scanty jungle. The southern slopes of the western Ghats 
and the greater part of Ceylon enjoy an abundant rainfall, 
and are clothed with a tropical forest, in consequence of 
which their faunas present many points of resemblance 
both to each other and also to that of the Malayan Sub- 
region, which has similar physical conditions. 
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Our knowledge of the mammals of this and the next 
Sub-region is very fairly complete, owing to the excellent 
handbook recently published by Mr. W. T. Blanford (2). 

The Pangolin (Manis), which, with slight specific modi- 
fications, is also found in all the other Sub-regions as 
well as in the Ethiopian Region, is here the sole repre- 
sentative of the Edentates. The Sub-region is well pro- 
vided with members of the various families of Ungulates. 
Three peculiar genera of Antelopes, which are not found 
beyond the limits of the Sub-region, have been already 
mentioned; other genera, such as the Gazelles (Gazella), 
the Goats (Capra), and the Sheep (Ovis), are found in other 
parts of the world as well as in this Sub-region, but are 
absent from the remaining Sub-regions. 

All the families of Ungulates are common to this and 
the Ethiopian Region, except the Deer-family (Cervidz), 
the entire absence of which from Africa south of the 
Atlas has already been commented upon. 

The Rodents do not present any marked features of 
interest in this Sub-region. One genus, Platacanthomys, 
a small dormouse-like member of the family Muride, 
is found only in the hills of Southern India, otherwise the 
genera are mostly wide-spread forms. 

Among the Carnivores the Cats are numerous and 
large. This Sub-region is the proper home of the Tiger, 
which, however, has extended itself throughout the whole 
Region, and even across its boundaries westwards into 
Persia and Trans-Caspia, and eastwards far into China 
and Manchuria. The Lion, too, which is essentially an 
animal haunting dry and comparatively barren countries, 
is a member of this division of the Indian fauna. It 
was formerly much more abundant in the peninsula, but 


136 THE GEOGRAPHY OF MAMMALS 


is now, apparently, restricted to a small area in Western 
India. 

As is the case with the Ungulates, so here, with the 
exception of the Bears (Ursidz), all the families of Indian 
Carnivores also range into Ethiopia. 

The Insectivores of this Sub-region need not detain us 
long. A Tree-shrew (Tupaia), an outlying member of a 
genus very abundantly represented in the Malay countries, 
is found in Southern India; the other genera, the Hedge- 
hogs (Hrinaceus) and the Shrews (Crocidura), are widely 
spread throughout the Old World. 

Among the Bats of this Sub-region we find that not 
only there are no peculiar genera, but that even the 
species in nearly all cases have an extended range beyond 
its limits. Out of about forty species, six alone are 
confined to the Sub-region. 

The Slender Loris is found only in Southern India and 
Ceylon, and is the single representative of the Lemurs in 
this Sub-region. It is a strange-looking creature, with 
long spidery arms and no tail. Like most of its race, it 
is arboreal and nocturnal in its habits. 

Indian monkeys all belong to the two large genera, 
Macacus and Semnopithecus, both of which are charac- 
teristic of the Oriental Region, although two or three 
species of them have strayed over the borders into the 
Palearctic Region. 

The following table shows, in a succinct manner, the 
origin and distribution of the mammals of this Sub-region. 
The species in the first line, reckoned as “ Endemic,” are 
confined to the Sub-region; those called “Oriental” do 
not occur beyond the boundaries of that Region; those 
catalogued as “ Paleearctic”” are common to that Region 
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and to the Indian Sub-region; the “Ethiopian,” in the 
same way, are found alike in the Ethiopian Region and 
the Indian Sub-region. The “Paleogean” genera are 
those which are found in the Indian Sub-region and in 
more than one of the other three Regions of the Old 
World. Finally, the “Cosmopolitan” genera are those 
found in the New World as well as in the Old. 
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From this table it will be seen that the relations of 
the Indian Sub-region are about equally divided between 
the Palearctic and Ethiopian Regions; the largest number 
of genera are registered as “ Paleogean,” and most of these 
are common to the three Regions of the Old World. 
The relations of this Sub-region to the Australian Region 
are very slight; with the exception of Canis, it is only 
among the Bats that we find any common genera. 


Section V.—THE BuRMO-CHINESE SUB-REGION 


Owing to our imperfect knowledge of the fauna of the 
central part of China and of Tibet, it is impossible at 
present to draw up a complete list of the mammalian 
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genera inhabiting this Sub-region, and it is consequently 
out of the question to lay down anything but a very 
uncertain boundary between this Sub-region and the neigh- 
bouring Palearctic Region. It is probable, however, that 
even when Western China and Tibet have been thoroughly 
explored, it will still be difficult to trace an absolute frontier 
between the Palzearctic and Oriental Regions. As we 
already know, Northern China and Japan contain a con- 
siderable number of purely Oriental species. Even the 
Tiger, usually associated with tropical jungles, ranges 
through China into the valley of the Amoor and the island 
of Saghalien, where a most severe Arctic winter is met 
with. In the same way, two species of a typically Oriental 
genus of Monkeys are found in North-East Asia—one 
(Macacus speciosus) in Nipon, the largest of the Japanese 
group of islands; the other (Macacus tcheliensis) in the 
mountains north of Pekin. 

On the other hand, a good many purely Palearctic 
forms extend into Southern China. This is more espe- 
cially the case among the birds, which have hitherto 
received a preponderating share of the attention of the 
naturalists and collectors in the Chinese Empire. 

Passing over the Edentates, represented, as in the 
Indian Sub-region, by two species of Pangolin (Manis), we 
come to the Ungulates of the Burmo-Chinese Sub-region. 
Here we remark the disappearance of the Antelopes, and 
the great development of the Deer-family (Cervidz), of 
which no less than fifteen species are found in this Sub- | 
region, One of these (Zlaphodus) is a curious little Deer 
with very small simple antlers and large canine teeth; it 
was first described by Milne-Edwards from Western Tibet, 
and subsequently a second species of the same genus was 
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discovered in Southern China. Another small Deer, for 
which a separate genus (Hy¢dropotes) has been rightly 
formed, has no trace of antlers at all, and in other respects 
differs much from the remaining members of the family. 
This form is entirely confined to Southern China. A third 
peculiar genus, belonging to the Bovidz, is the Takin 
(Budorcas). This ox-like Antelope is also found in 
Western Tibet, but extends its range southwards to the 
Mishmi country in the north of Assam. The Takin is 
one of the very few of the larger ruminants that has never 
been met with or shot by European sportsmen, and our 
knowledge of it is entirely derived from the natives. 

The Burmo-Chinese, like the Malayan Sub-region, is the 
most frequented haunt of the Squirrel family (Sciwride). 
No less than thirty-two species, referable to the genera 
Sciwrus (the true Squirrel) and to Pteromys and Sciwrop- 
terus, the Flying Squirrels, are found here alone. The only 
Rodent supposed to be truly endemic is Hapalomys, a 
long-tailed Rat found in Burma. 

The Burmo-Chinese Carnivores do not call for any 
special remark; one genus alone (Helictis) is strictly . 
endemic. It contains three or four species of small 
badger-like animals with arboreal habits. 

Among the insectivores of this Sub-region only one 
genus is endemic. This is Soriculus, containing some 
small shrew-like mammals found only in Sikkun and 
Assam. Several species of Mole (Yalpa), as also Anuro- 
sorex, and Chimarrhogale, belonging to the Shrew family 
(Soricidx), extend from the Palearctic Region into this 
Sub-region, but no farther. 

The Bats of Burmo-China need not detain us long; 
most of the genera are widely spread, and a very large 
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number of them extend across Wallace’s line into the 
Austro-Malayan islands—a distribution shared by hardly 
any other of the Oriental genera of mammals. 

One of the Slow Lemurs, Vycticebus, is common to 
this and the Malayan Sub-region; it bears a certain resem- 
blance to the Indian genus Loris, but is distinguished by 
its somewhat stouter aspect and its still more sluggish 
habits. 

Among the Monkeys of this Sub-region, in addition to 
the two genera Macacus and Semnopithecus, inhabiting 
also the Indian Sub-region, a genus of the anthropoid 
Apes occurs. This is Hylobates, members of which are 
commonly known as Gibbons; they are slender animals, 
with very long limbs and no tail, and are entirely re- 
stricted to the forest districts, being exclusively arboreal 
in their mode of life. 

The following summary of the Burmo-Chinese genera 
of mammals has been drawn up exactly in the same way 
as the previous list, except that under an additional head- 
ing, “ Australian,” are placed two genera common to the 
Oriental and Australian Sub-regions :— 
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SEcTION VI.—THE Maayan SUB-REGION 


The Malayan Sub-region lies entirely within the tropics, 
and almost the whole of it is covered with a luxuriant 
tropical jungle. It is here, consequently, that we find the 
Oriental fauna in its highest state of development, and with 
the least admixture of forms belonging to other Regions. 
With the exception of the Malay Peninsula, the whole of 
this Sub-region consists of islands, which, however, are 
separated from the main continental mass by comparatively 
shallow water, so that an elevation of 100 fathoms would 
obliterate the whole of the sea between the various islands, 
leaving them connected with one another and with the 
Asiatic continent. There can be no doubt that these islands, 
all of which have very rich faunas, have been stocked from 
the mainland, and that a careful study and comparison of 
their component parts would go far to enable us to trace 
out the past history of the Region, and to find out what 
changes have taken place from time to time in the distri- 
bution of land and sea. 

If a careful analysis of the mammalian genera of the 
Sub-region be made, it will be found that the greater 
number of the genera found on the mainland extend to 
all the three larger islands, Sumatra, Java, and Borneo, and 
that of the remaining genera the larger proportion are 
common to the Malay Peninsula, Sumatra, and Borneo, 
and are not found in Java. This would seem to indicate 
that Java was separated from the mainland before Sumatra 
and Borneo, and this view is further borne out by the 
fact that individual species of a genus are frequently 
common to the Malay Peninsula, Sumatra, and Borneo, 
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whereas in Java they are replaced by slightly different 
forms. ‘The Philippines, though connected with Borneo by 
two chains of islands, so that the straits separating the 
group from Borneo are nowhere very wide, contain a poor 
mammal-fauna as compared with Borneo, Only about 
fourteen genera, exclusive of bats, have reached these 
islands, and, with one exception, these are all widespread. 
But it must be recollected that the Mammal-fauna of the 
Philippines is still very imperfectly known, 

The following table gives the figures relating to the 
distribution of the genera within the Sub-region (excluding 
bats) :— 

Number of genera that occur in— 


(1) The Malay Peninsula, Sumatra, Borneo, and Java . 36 
(2) The Malay Peninsula, Sumatra, and Borneo — . ; 6 
(3) The Malay Peninsula and Borneo alone. ’ : 3 
(4) The Malay Peninsula, Sumatra, and Java, ; } 2 
(5) The Malay Peninsula and Java alone : : ‘ | 


As regards the Philippines, the total number of mammal 
genera (exclusive of bats) is fourteen, thirteen of which 
oceur also in the Malay Peninsula and islands; one is con- 
fined to the Philippines alone; in addition five Malayan 
genera reach Palawan, a large island lying between Borneo 
and the Philippines.' 

Although the Malayan Sub-region does not contain any 
endemic genera of Ungulates, there is one form the dis- 
tribution of which is so remarkable that special attention 
must be drawn to it. This is the Tapir, one species of 

''This calculation was made before Mr. John Whitehead’s great dis- 
coveries in the highlands of North Luzon (see Ann, NV. //., ser. 6, vol. xvi., 
p. 160, and T'rans, Zool. Soe, vol, xiv,, pt. 6) were announced by Mr. 


Thomas, ‘These embrace five new generic forms of rodents, and there are 
probably more to follow, 
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which is found in the Malay Peninsula, Sumatra, and 
Borneo, the only other Tapirs now existing in the world 
being met with in Central and Southern America, This is 
one of the most interesting cases known of what is termed 
“discontinuous ” distribution, but the explanation of it is 
not very difficult. If we turn to the records of paliweon- 
tology, we find undoubted remains of the members of 
the genus Tapirus recorded in the Miocene formation of 
France, in North America, and also in the Pliocene of 
China. There can be little doubt, therefore, that the 
Tapir, which is a harmless beast, destitute of all means of 
offence and defence, has been driven out of these northern 
countries into the tropical forests of South America and 
Malaya, where the absence of competition has enabled it 
to survive. 

Among the Malayan Rodents we find the squirrels 
(Sciwride) even more abundant than in the last Sub- 
region. Two of the species belong to a separate genus 
(Rhithroscwwrus) which does not occur elsewhere. There 
are also two endemic genera of rats (Mwrid«x)— one 
(Phlwxomys) from the Philippines, the other (Pithechirus) 
from Sumatra and Java. 

A genus of Poreupines (7richys), which differs from 
Atherwrw in several important cranial characters, is con- 
fined to Borneo, 

Three genera of Malayan Carnivores are worthy of 
special mention, One of these is Hemigale, not very far 
removed from the Palm-cats, with two species, a second 
one having been recently discovered by Mr. Hose in the 
mountains of Borneo, The second is Cynogale, also be- 
longing to the same family. The latter, which is semi- 


aquatic in its habits, and bears a superficial resemblance 


144 THE GEOGRAPHY OF MAMMALS 


to an otter, is found in the Malay Peninsula, Borneo, and 
Sumatra. A third endemic Carnivore, Mydaus, which, 


Fic. 28.—THE ORANG. 


(Simia satyrus. ) 


like the American Skunk, is remarkable for the very 
powerful odour emitted from its anal glands, was originally 
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described from the mountains of Java, but has since been 
obtained from Sumatra and Borneo. 

Of the Insectivores by far the most important genus in 
the Malayan Sub-region is the Tree-shrew (Tupaia), of 
which at least a dozen species are here found. - The Tree- 
shrews are small animals, of the general appearance of 
squirrels, that live chiefly among the branches of trees, 
and, like the squirrels, sit on their haunches and use their 
fore limbs for holding their food. An allied genus, with 
an elegant double fringe of long hair to its tail (Ptilocercus), 
is confined to Sumatra and Borneo. 

Tarsius, belonging to a distinct family of Lemurs, 
inhabits the forests of most of the islands of the Sub-region, 
as well as Celebes. It is a small animal, about the size of 
a squirrel, deriving its name from the fact that the tarsal 
bones of its foot are greatly elongated. 

Among the Monkeys, in addition to the three genera 
found also in the Burmese Sub-region, we have the Pro- 
boscis Monkey (Nasalis) of Borneo, very remarkable for 
its large and projecting nasal organ. Finally, in Sumatra 
and Borneo we find the Orang (Sima), of which there are 
possibly two species, although this is by no means certain. 
These large man-like apes (see Fig. 28, p. 144), which form, 
along with the Gibbons, and the African Chimpanzee and 
Gorilla, the family Simiidz, inhabit mostly the low swampy 
districts near the coast; they may be distinguished at once 
from their African cousins by the reddish-brown colour of 
the long hair with which they are clothed. In some respects 
they are the most closely allied to Man in structure of the 
anthropoid Apes. 

The following is a summary of the Malayan genera of 


mammals, constructed on the same plan as in the case of 
K 
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the other Sub-regions. It will be seen that, while the total 
number of genera has not increased very much, the 
number of endemic genera is nearly doubled, as compared 
with those of the other two Sub-regions. 
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Section VII—THE CELEBESIAN SUB-REGION 


As already mentioned, the island of Celebes presents 
a problem of considerable interest to the student of 
geographical distribution. Celebes is separated from the 
other islands, both to the eastward and to the westward, 
by seas of considerable depth. Compared with the other 
Malayan islands, its fauna is scanty. This fact, and the 
very peculiar shape of the island, suggest a possibility of 
its having been formerly of greater extent, and of having 
been subsequently reduced by subsidence. 

We will first review the mammal-fauna, and then try 
and deduce, from a study of it, our conclusions as to its . 
past history. 

In Celebes alone of the Oriental Region we find repre- 
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sentatives of the marsupials characteristic of the Australian 
Region. These consist of two species of Phalanger, which 
differ from those of the Australian islands only in slight 
particulars. 

The next interesting animal of this fauna is the 
Babirussa, a wild pig remarkable for the enormous size 
of its upper and lower canine teeth, which form, as it 
were, two pairs of horns on the upper side of the head. 
Another peculiar Ungulate, now generally referred to 
the widespread genus Bos, is the Anoa, which shows 
many primitive characters, and is entirely confined to 
the island. 

The Mice and Squirrels of Celebes are fairly numerous, 
and most of the species are peculiar to the island; one rat 
forms a special genus. 

Carnivores are very scarce in Celebes; Insectivores 
have not been recorded at all. The Bats, which are 
numerous, comprise a considerable number of Australian 
forms, and one peculiar genus. 

Among the Primates, Tarsivs of the other Malayan 
islands is also found in this Sub-region, and one Monkey, 
Macacus mawrus, seems to be restricted to it. Finally, 
one of the most remarkable of the animals of the island 
is the Black Ape of Celebes, belonging to a genus (Cyno- 
pithecus) intermediate between the Macaques and the 
Baboons. Cynopithecus appears to have found its way 
from Celebes into the adjoining island of Batchian, which 
belongs to the Australian Region. 

The following table shows the mammals of this Sub- 
region arranged in a form like those of the other 
Sub-regions :— 
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From this summary it will be seen that the total 
number of Mammal-genera that occur in Celebes is thirty- 
one, the greater number of which (twenty in all) are placed 
under the headings of Paleogean and Cosmopolitan. 
These are all widespread genera, which do not afford us 
any particular clue to the origin of the Celebesian fauna. 
Nine out of the twenty are genera of Bats, which, as has 
before been remarked, are by nature much less restricted 
in their range than the true quadrupedal mammals. Of 
the remaining eleven only two (Mus and Sus) have any 
extensive distribution in the Australian Region; the 
others, although they have, in one or two cases, managed 
to struggle into adjoining islands belonging to the 
Australian Region, can in no sense be viewed as Australian 
genera. 

Of the genera registered in the table as “ Australian,” 
two are Bats, which have apparently reached Celebes from 
the more easterly islands of the Australian Region, where 
they have a wide distribution; the other is the genus 
Phalanger, which has been already alluded to as being the 
only member of the Marsupial Order found in the Oriental 
Region. 


THE ORIENTAL REGION 149 


The endemic genera of Celebes are four in number, 
and judging from their affinities, it is impossible to believe 
that they have any relation to the animals now living in 
the Australian Region. Everything points to their being 
remains of a very ancient fauna, which must have been 
originally derived from the Asiatic continent. 

The presence of the three Australian genera in Celebes 
does not in any way require the supposition of an ancient 
land-connection with that Region. This is obviously so in 
the case of the Bats, and the Phalanger is a strictly arboreal 
animal, and might easily have been drifted across a narrow 
strait on floating timber. On the other hand, to account 
for the greater proportion of Oriental forms found in the 
island, we are driven to the conclusion that at some time or 
other there has been some sort of land-connection between 
Celebes and the mainland of Asia. These are the prin- 
cipal reasons for transferring the island of Celebes from 
the Australian to the Oriental Region.! 


Section VIII.—Tue Past History or THE ORIENTAL 
MAMMAL-FAUNA 


Considerable controversy has arisen from time to time 
with regard to the similarities that undoubtedly exist 
between the faunas of the Oriental and Ethiopian Regions. 
Some writers have urged that, in order to account for this, 
some form of direct land-connection must have existed at 
one time or another across the Indian Ocean between 


1 For the most recent information on the mammals of Celebes see 
Meyer, ‘‘Saugethiere von Celebes und Philippinen-Archipelago,” Abh. 
Mus. Dresden, vi., No. 6. 
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Southern India and South Africa. Others have maintained 
that the points of similarity between the two faunas have 
been exaggerated, and that no such land-connection is 
required to account for the facts, which can easily be 
explained on the supposition of a southward emigration of 
northern forms due to glacial cold. 

If we go back to the early part of the secondary epoch 
of geological time, we find, very well developed in India, a 
geological system known as the Gondwana, composed of 
sandstones and shales, which appear to be of fluviatile 
origin. These beds have long afforded a problem to 
geologists, as they cannot be at all satisfactorily correlated 
with any formations in Europe. In South Africa, however, 
we find a series of beds, also doubtless of fresh-water 
origin, known as the Karroo formation, which contains a 
nearly similar set of fossil remains, and in New South 
Wales, again, there are formations also agreeing in the 
characters of their fossils with the Gondwana beds. These 
facts, according to Mr. Oldham (3), our latest authority on 
this subject, are “inexplicable, unless there has been a 
continuous land-communication along which plants could 
freely migrate, and the conclusion is vastly strengthened 
when we remember that throughout the great part, if not 
the whole, of this period, a very different type of flora was 
flourishing in Europe and North America.” 

This land-connection may be of use in explaining the 
distribution of some of the lower vertebrates, but is of 
no assistance so far as the Mammals are concerned; 
because in those early times it is probable that none of 
the families or even orders of our present Mammals had 
arisen. The best-known and richest of the mammal-bearing 
formations of India are certain beds in Sind, and the 
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Siwalik deposits lying along the foot of the Himalayas. 
These beds, especially the latter, contain the remains of 
an extensive and exceedingly interesting Mammalian 
fauna, which has hitherto been very inadequately ex- 
plored, and will probably afford abundant opportunities 
of discovery to the paleontologist of the future. 

The number of genera hitherto discovered in these 
formations amounts in all to about sixty, of which thirty- 
nine are still in existence, while twenty-five are extinct. 
Among the recent genera are a considerable number which, 
though still occurring in Africa, have become extinct in 
the Oriental Region; such are Bubalis, Cobus, Oreas, 
and Strepsiceros—all genera of antelopes, Giraffa (the 
Giraffe), Hippopotamus, Loxodon (the African Elephant), 
Cynocephalus (the African Baboon), and A nthropopithecus 
(the Chimpanzee), while others still survive in India. 

The most remarkable feature, however, of the Siwalik © 
fauna is the fact that, while certain of the genera are 
only found in Miocene beds in Europe, and not in more 
recent deposits, the greater number are only known, out 
of India, from the Pliocene and Pleistocene, so that it is 
very difficult to fix the age of the Siwaliks as compared 
with the formations of Europe. 

Beds containing a somewhat similar fauna, in most 
cases not so rich, have been discovered in Greece, near 
Athens, in Samos, and in one or two other localities, at 
least, in South-Western Europe; while north of the Alps 
nothing of the sort has been found of a corresponding 
age. The most plausible explanation of the whole 
matter, therefore, so far as we can say at present, is that 
the increasing cold at the end of the Miocene and the 
beginning of the Pliocene times gradually drove the 
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northern inhabitants southwards. It thus came to pass 
that, at that period of the world’s history, the Mammalian 
faunas of Southern Europe, South-Eastern Asia, and of 
India were so nearly uniform as to constitute these 
countries, as regards their mammals, one widely extended 
Region. 
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CHAPTER: VI 
fe NEARCTIC REGION 


(PLATE VI, p. 176) 


SECTION J.—BOUNDARIES OF THE NEARCTIC REGION 


Wir the Nearctic Region we enter upon a subject on 
which there has been a great deal of controversy among the 
students of geographical distribution. As was pointed out 
in the introductory article of this volume, a certain number 
of writers maintain that this Region does not contain a 
sufficient quantity of distinctive and indigenous forms to 
entitle it to separation from the Palearctic Region. What 
should constitute a sufficient number of distinctive forms 
depends, of course, largely on the individual opinions of 
the writers, but if allowance be made for the undoubted 
similarities of the extreme northern parts of the Old and 
New Worlds, which together may be considered as form- 
ing a kind of intermediate district, the facts and figures 
given below will, we think, convince every one that the 
land-surfaces of the Palearctic and Nearctic Regions have 
now, and have had in the past, quite sufficiently dis- 
tinct faunas to warrant their division into two primary 
Regions. 

The boundaries of the Nearctic Region are compara- 
tively simple. They embrace the whole of North America 
as far as the southern limit of the tableland of Mexico, 


with which Greenland may be included. On either side of 
153 
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the tableland of Mexico, the Neotropical Region extends as 
a narrow strip along the Gulf of Mexico and the Pacific, 
as far north as the Rio Grande on the former coast, and 
to about Guaymas on the latter. 

There are no islands of any importance belonging to 
this Region that need be mentioned here. The Pacific 
islands on the west coast of Mexico have few, if any, 
mammals. The large islands of Newfoundland and Van- 
couver are of the true continental type, being separated 
from the mainland only by quite shallow water. The 
Antilles, or West India islands, belong entirely to the 
Neotropical Region, and have been already considered in 
a previous chapter. 


SEcTION I].—GENERAL VIEW OF THE MAMMAL-FAUNA 
OF THE NEARCTIC REGION 


On referring to the table given at the end of the first 
chapter, it will be seen that the total number of genera, 
and also of species contained in the Nearctic Region, is 
considerably less than in any of the other Regions hitherto 
treated of. This may be explained partly by the fact that 
the whole of this Region is practically outside the tropics, 
whereas the other Regions previously described lie to a 
great extent within the tropical zone, which is very favour- 
able to the development of a rich and varied fauna. 

Out of the nine Orders into which the terrestrial 
Mammals have been divided, two only are not represented 
in this Region. These are the Primates, at the head of the 
list, and the Monotremes, at the extreme end, the latter 
being confined to the Australian Region. The Marsupials 
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are represented by one species only, the well-known 
Virginian opossum (Fig. 29), which is found with slight 
modifications from the Southern States of North America 


Fic. 29.—THE VIRGINIAN OPOSSUM. 


(Didelphys virginiana.) 


southwards over the greater part of South America. This 
animal would, perhaps, judging merely by the present dis- 
tribution of life, be considered to have intruded into the 
Nearctic Region from South America, where alone members 
of this family still survive; but, on examining its past 
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history, we ascertain that the genus Didelphys was formerly 
found both in Europe and in North America during Eocene 
and Miocene times, so that it is possible that the Virginian 


Fig. 30.—THE PRONG-BUCK. 


(Antilocapra americana.) 


opossum may be a survivor rather than an intruder in 


North America. 
The next order, the Edentates, is represented in this 
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Region only by a single species of armadillo (Zatusia 
novem-cincta), which almost certainly came up from the 
south, and is only met with just inside the southern borders, 


Fig. 31.—THE ROCKY-MOUNTAIN GOAT. 


(Haploceros montanus.) 


Among the Ungulates, the most remarkable form is the 
prong-buck (Antilocapra), which forms a distinct family of 
that order, and is entirely confined to this Region (Fig. 30, 
p. 156). It is allied in some respects to the Antelopes of the 
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Old World, but it is unique among all the hollow-horned 
ruminants from the fact that it sheds its horns every year. 

Two other genera, belonging to the family Bovidee, are 
confined to the Nearctic Region; these are the Rocky 
Mountain goat (Haploceros), found only in the Rocky 


Fig. 32.—THE Musk Ox. 


(Ovibos moschatus. ) 


Mountains (Fig. 31, p. 157); and the Musk Ox (Ovibos), 
which ranges over the barren grounds at the extreme 
north of the continent, and spreads into Greenland (see 
Fig. 32). The latter, however, was also found in the northern 
parts of the Old World until a comparatively recent epoch, 
geologically speaking. 
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The Bisons (Fig. 33) are still common to the Nearctic 
and Palzarctic Region, though now nearly extinct in both 
hemispheres. 

Rodents are very numerous in the Nearctic Region. 
According to the tables here used, which have been 
compiled from Flower and Lydekker’s text-book of 


Fic. 33.—THE AMERICAN BISON. 


(Bison americanus. ) 


mammals, out of a total number of twenty-eight genera, 
thirteen are endemic. One of these, Haplodon, a small 
animal resembling the Prairie-dog in its habits, and found 
only west of the Rocky Mountains, forms a distinct family. 

The Carnivora are also well represented, especially the 
genera of Cats, Dogs, Bears, and Weasels, all of which, 
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however, are widely spread. The only endemic genus is 
that formed for the reception of the American Badger 
(Taxidea), which differs from its European ally in certain 
anatomical features. 

In contradistinction to the Neotropical Region, the 
Insectivora are abundant in the Nearctic; there are no less 


<) sie 


Fig. 34.—THE STAR-NOSED MOLE. 


(Condylura cristata. ) 


than four genera of Moles met with, three of which are 
peculiar. 

Amongst them is the remarkable Star-nosed Mole 
(Condylura cristata) which carries a ring of riband-like 
appendages at the end of its snout. These serve, no doubt, 
as a sensitive organ (see Fig. 34). 

Finally, the Bats are neither very numerous nor of 
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great importance; only one genus (Antrozous), containing 
one species, being peculiar out of a total of nine. 

Summarizing, therefore, we find the Nearctic Region to 
be characterized by the exclusive possession of only two 
families of Mammals—namely, Antilocapridee (the Prong- 
bucks) and Haplodontide (the Haplodonts), and by the 
presence of sixty-six genera, of which twenty-one are 
restricted within its boundaries. On the other hand, in 
addition to the two orders already mentioned, Monotremes 
and Primates, the following important families are absent 
in the Nearctic Region, although fairly well spread over 
the Old World :— 


Suidee (Swine). Hyenide (Hyenas). 

Equidee (Horses). Erinaceidze (Hedgehogs). 
Myoxidee (Dormice), Pteropodidee (Fruit-eating Bats). 
Viverridee (Civets). Rhinolophidz (Leaf-nosed Bats). 


That some of these families did, however, at one time 
exist on the North American continent has been shown by 
recent palzontological discoveries. 


Section II].—SvuB-DIVISION OF THE NEARCTIC REGION 


The recent work of American naturalists, more espe- 
cially that of Merriam (2) and of Allen (1), has greatly 
increased our knowledge of the mammals of North 
America and of their distribution. These naturalists have 
further shown that the Sub-regions adopted by Wallace 
in his well-known text-book on geographical distribution 
are not altogether supported by the facts now known 
to us. 


Mr. Allen, in his paper on the distribution of North 
L 
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American mammals, first of all excludes from what he 
terms the North American Region the extreme northern 
parts of that continent. He considers that the Arctic 
portion of that continent, namely, that beyond the limit 
of arboreal vegetation, forms, together with the similar 
part of the Old World, a separate Region, or, as he terms 
it, “the Arctic Realm.” 

Furthermore, the southern part of North America 
south of the Mexican tableland, together with the low- 
lying country of Mexico on either flank, he assigns to the 
American Tropical Realm. The remainder of the con- 
tinent, combined with the great mass of Europe and Asia, 
forms, according to this author, the North Temperate 
Realm. This scheme of division does not differ essentially 
from that of Mr, Allen. The Arctic portion of North 
America forms, no doubt, as Mr. Allen puts it, “part of a 
homogeneous hyperborean faunal area of circumpolar 
distribution.” 

Mr. Allen’s American Tropical Realm has already been 
treated of in the chapter of this volume dealing with the 
Neotropical Region (see p.52). There remains, therefore, Mr. 
Allen’s North American Region, which nearly corresponds 
to the Nearctic Region of our scheme of classification. Mr. 
Allen divides his North American Region into two Sub- 
regions—the Cold Temperate and the Warm Temperate, 
the two latter falling into two provinces, a Humid or 
Eastern and an Arid or Western. Proceeding further, he 
divides the Humid province into two sub-provinces, namely, 
an Apalachian or Northern and an Austro-riparian or 
Southern. The Arid or Western province is also separated 
into two sub-provinces—the Campestrian or Northern and 
the Sonoran or Southern, and, besides this, the sub- 
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provinces are divided into various minor divisions termed 
districts and faunas. 

It will be sufficient for our present purpose to divide 
the North American or Nearctic Region into three Sub- 
regions; these may be termed, (1) the Canadian or Cold 
Sub-region, (2) the Western or Humid Sub-region, and 
(3) the Eastern or Arid Sub-region. 

Mr. Wallace has recognized four Sub-regions in the 
Nearctic Region. His Canadian Sub-region corresponds 
fairly well to the Canadian or North Temperate of Mr. 
Allen, except for the fact that it has not been made by Mr. 
Wallace to extend southward down the mountain ranges. 
The Alleghany Sub-region of Mr. Wallace, again, practically 
corresponds to the “ Humid” of Mr. Allen. The two others, 
the Rocky Mountain and Californian, correspond to Mr. 
Allen’s “ Arid,” the Californian Sub-region being composed 
of a narrow strip of coast country between the Sierra 
Nevada and the sea, and extending from Queen Charlotte’s 
Sound in the north to the south-western corner of Cali- 
fornia. The differences, therefore, between Mr. Wallace’s 
and Mr, Allen’s views are not so fundamental as one 
would gather from the critical remarks of the latter 
author. 

The boundaries of the Sub-regions here adopted will 
be best understood by reference to the accompanying 
map (Plate VI., p. 176). 

The Canadian or Cold Sub-region embraces the whole 
of the northern portion of North America, including 
Greenland. The southern limit of this Sub-region com- 
mences, on the Atlantic side, on the coast of Maine, in 
the neighbourhood of Augusta, and thence runs to Quebec 
and through the Great Lakes. Further west it is bounded 
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by the northern branch of the Saskatchewan, and ends on 
the Pacific coast in the neighbourhood of Queen Charlotte’s 
Sound. But long prolongations of this Sub-region extend 
down the Alleghany mountains; in the east as far as 
Georgia, along the Rocky Mountains as far as the Rio 
Grande, and along the Cascade and Sierra Nevada moun- 
tains as far as the Colorado river. Besides these, there 
are several smaller detached portions of other mountain 
ranges, which should be attributed to the Canadian Sub- 
region. 

The Eastern or “Humid” Sub-region is separated from 
the Western or “Arid” by a line running roughly nearly 
along the meridian of 100° west of Greenwich, and ex- 
tending from Manitoba to the mouth of the Rio Grande 
del Norte. 


Section 1V.—THE CANADIAN OR COLD SUB-REGION 


The Canadian Sub-region is especially remarkable for 
a number of genera which are common to it and the 
northern part of the Old World, but which do not extend 
southwards into the other Sub-regions to be presently 
treated of. It is further characterized by the small 
number of genera which are essentially New World forms, 
and have no connection with the Old World. Reviewing 
the Mammals in detail, we find that the Sub-region contains 
no representative of either Marsupials or Edentates. On 
the other hand, there are six genera of the Ungulates 
within its limits—a far larger proportion than that found 
in the other Sub-regions. Of these the only one endemic 
is Haploceros (the Rocky Mountain goat). This somewhat 
isolated Ruminant has its nearest allies in the genus 
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Nemorhzdus, of the mountains of Asia, which occurs in 
Japan (NV. crispus), but of which the best-known form is 
commonly designated the “Serow” by the sportsmen of 
the Himalayas. There are also no less than four genera 
found in the Old World, and also in the Canadian Sub- 
region, which do not extend further south. These are 
Cervus, containing the Wapiti (C. canadensis), closely allied 
to the Red Deer of the Old World; the Cariboo (Rangifer), 
which cannot be distinguished from the Reindeer of the 
northern part of the Palearctic Region: and the Moose 
(Alces machlis), which has the same distribution as the 
Reindeer, but is known in Europe under the name of “ Elk.” 
Besides these, there are two Canadian genera of this order 
which are found in other Sub-regions as well as in the Old 
World, namely, the Bison (Bison) and the Sheep (Ovis). 
The Bison, of which the American representative is the so- 
called buftalo (now, alas! nearly extinct), is closely allied 
to the European Bison, still found in certain parts of the 
Old World; while the Big-horn Sheep (Ovis canadensis) is 
a representative of the Wild Sheep, which are extensively 
distributed in the Palearctic Region. The number of 
genera of Rodents of the Canadian Sub-region amounts in 
all to eighteen, of which three are peculiar. One of these 
is Haplodon, to which allusion has already been made; 
the others are Phenacomys, a small genus of rats, and 
Erethizon, which contains only the Tree-porcupine of the 
Canadian forests. Among the members of this order, too, 
we find three genera common to this Sub-region and the 
Old World, which do not extend further south. These 
are Myodes (M. obesus), which is represented in Europe by 
an allied species, the well-known Lemming of Scandinavia ; 
Cuniculus, a form nearly allied to the Lemming; and 
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Lagomys, the “ Pika,” or Tailless Hare, which is found in 
the higher mountain ranges of both the Old and the New 
Worlds. 

The Carnivora do not present many features of special 
interest. Two genera—Mustela, containing the Weasels, 
and Gulo, the Glutton, have much the same circumpolar 
distribution as has been already remarked on in the case 
of the Deer and the Lemming. 

The number of genera of Insectivora and Chiroptera in 
the Canadian Sub-region is insignificant, and they are of no 
interest from a distributional point of view. 

Viewing the fauna of the Canadian Sub-region as a 
whole, it will thus be seen that its greatest point of interest 
is its resemblance to that of the more northerly parts of 
the Old World. This, of course, may be easily accounted 
for when we recollect that the sea of Behring Siraits is 
quite shallow, and in places not more than about 20 miles 
in breadth. There can be no doubt that there was a land- 
connection between Siberia and Alaska in comparatively 
recent geological times, and that this has resulted in the 
commingling of the faunas of the northern parts of these 
two Regions, to a considerable extent. This land-bridge 
must have existed so recently that there has not yet been 
even time for, in some cases, the animals to become 
differentiated into appreciable species, as in the cases for 
example, of the reindeer and elk. . 

Below will be found a surmmary of the genera of the 
Canadian Sub-region, forty in number, which are divided 
into five categories much in the same fashion as has been 
done in the previous articles, namely :— 

1. Endemic—those found only in the Canadian Sub- 
region. 
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2. Nearctic—those not found beyond the limits of the 
Nearctic Region. 

3. Neogean—those found in the New, but not in the 
Old World. 

4, Arctic and Palxogean—those which are found in the 
Old World, and only in the Canadian Sub-region of the 
New; and, finally— 

5. Neogean and Palxogean — containing the most 
widely distributed forms. 
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SECTION V.—THE WESTERN OR ARID SUB-REGION 


This Sub-region is, on the whoie, the richest of the three, 
both as regards the total number of genera found within its 
limits and also as regards the number of genera peculiar 
to it, which amounts to seven out of fifty-three, as com- 
pared with four out of forty in the Canadian, and one out 
of forty in the Eastern. 

The Western Sub-region shares with the Eastern the 
only representative of the Marsupials found in North 
America, the Virginian Opossum. Just extending, too, to 
within its limits occurs the only member of the Order 
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Edentata, the Nine-banded Armadillo (Tatusia novem- 
cincta). Among the Ungulates, the Prong-buck (Antzilo- 
capra) is restricted to this Sub-region, and the genus Cervus 
of the cold Temperate Sub-region is replaced by the purely 
American genus Cariacus, of which the Black-tailed Deer 
is the representative. 

This Sub-region is also more particularly the home of the 
American Bison, which, however, ranged even in historic 
times eastward nearly to the Atlantic seaboard. Among 
the Rodents there are no less than five endemic genera, of 
which, perhaps, the best known is Cynomys, the Prairie- 
dog. The other endemic genera all belong to the family 
Geomyide, which contains a number of small Rodents 
known as Pocket-gophers. 

Among the Carnivora there are no genera in the 
Western Sub-region which are not more or less widely dis- 
tributed, the greater number of them, both in the case of 
this order and of the last, being also found in the Old 
World. Three genera of Moles belonging to the next 
order, Insectivora, though confined to North America, 
extend into the Eastern Sub-region. The Bats of the 
Arid Sub-region include among their members two genera 
(each with one species) which occur only in California, 
while four other genera are found only in the New World. 
One of these, Macrotus, is of special interest, since it con- 
tains the only member of a very large and well-marked 
family (Phyllostomatidx), which extends into the Nearctic 
Region from South America. 

This Sub-region, as compared with the Canadian, con- 
tains a far larger proportion of Neotropical genera, and, in 
addition, is characterized by the absence of anumber of the 
Palearctic forms found only in the Canadian Sub-region. 
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Such, for instance, are Rangifer (the Reindeer), Alces (the 
Elk), Haploceros (the mountain goat), Gulo (the glutton), 
and many others. 

The following table, which gives a summary of the 
genera of this Sub-region, differs only from the summary of 
the Canadian Sub-region in the omission of the heading 
“ Arctic and Palearctic,” since practically all the genera 
common to this Sub-region and the Palearctic Region are 
also found in the Canadian Sub-region. 
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SEcTION VI.—THE EASTERN OR HUMID SUB-REGION 


So far as peculiar forms go, the Eastern Sub-region is 
quite the least peculiar of the three. It contains only one 
genus strictly confined within its limits; this is Neofiber, 
with a single species commonly known as the “ Round-tailed 
Musk-rat.” This Rodent is found only in Florida, and is 
much less completely aquatic in its habits than the true 
Musk-rat (Fiber), which is spread over the rest of North 
America. 

Taking the orders seriatim, the Marsupials are repre- 
sented by the widely spread Virginian Opossum ; but the 
Edentates do not reach the Region at all. Of the Ungulates 
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only the genus Cariacus (the Virginian Deer) occurs, the 
Bison (though formerly inhabiting this Sub-region) not 
having been seen east of the Mississippi for the last forty or 
fifty years. 

The Rodents, as in the other Sub-regions, make up the 
great mass of the mammalian genera, numbering seventeen 
in all, including Neofiber. 

The Carnivores, Insectivores, and Bats do not differ very 
markedly from those of the Western Sub-region. 

On the whole the Eastern Sub-region is not a very 
well-marked division; it differs from the Canadian chiefly 
in the non-existence of the numerous nortuern Paleogean 
types found there, and from the Western Sub-region in 
the absence of a good many characteristic desert-haunt- 
ing forms, and also of several of the South American 
genera, which have spread up northwards from the 
Nearctic Region into the Western Sub-region, but which 
have not reached the more distant Eastern. 

The following table gives a summary of the genera of 
this Sub-region, from which it will be seen that the total 
number (forty) of genera is markedly less than the 
corresponding number in the Arid Sub-region. 
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Section VII.—Tuer Past History oF THE NEARCTIC 
MAMMAL-FAUNA 


During the last twenty years the wonderful discoveries 
of American paleontologists have thrown a flood of light, 
not only on the past history of the Nearctic Region, but 
also on the evolution of many of the mammalian groups 
themselves. It is, therefore, very necessary, when review- 
ing the geographical distribution of the present mammalian 
fauna, to shortly recapitulate the more important results 
and conclusions arrived at from their writings. 

A very useful and comprehensive summary of this 
work will be found in a paper by Professor Zittel (3), lately 
published in the Geological Magazine. The beds which 
contain the remarkably perfect remains above alluded to 
are found only in the western part of North America. 
Here, apparently, there existed throughout the Tertiary 
Epoch a series of great fresh-water lakes, on the sides and 
the bottoms of which were formed an almost continuous 
series of deposits with the remains of the animals of the 
surrounding districts embedded in them. The great 
interest of these discoveries lies in the fact that we can 
here trace the gradual formation and evolution of several 
of the mammalian orders as they at present exist. In the 
oldest beds the mammals resemble one another so closely 
that it is often impossible to assign them very definitely 
to any of the existing orders, although the germs of the 
commencing distinctive characters can even here be 
traced. 

In the later beds the various groups gradually 
differentiate themselves, until in the most modern of 
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the deposits the genera can all be definitely assigned to 
existing orders. 

The earliest mammals that have been found in North 
America come from the Trias of North Carolina, but 
neither these nor any of the other mammalian remains 
of the Secondary Period tend to assist the geographical 
problems involved, or are of importance in the present 
juncture. 

With the oldest Tertiary beds an entirely new fauna 
appears, and furnishes us with remains of forms belonging 
to various orders of which no traces can be found in the 
earlier Secondary deposits. The following is a short list of 
these deposits, together with their European equivalents, so 
far as they can be ascertained :— 


Puerco beds of New Mexico. 

Wasatch beds of Wyoming, Utah, and New 
Mexico. 

Mip-EocenE . . Bridger beds of Wyoming. 

Uprer Eocenr. . Uintah beds of Utah and Wyoming. 

Lower Miocene . White-river beds of Nebraska, Dakota, Colo- 

rado, and Wyoming. 


Lower EocENE 4 


Mip-Miocene . . John-Day beds of Oregon, Nevada, and 
Washington. 

PLIOCENE . . . Loup-Fork beds of Nebraska, Colorado, Wyo- 
ming, Kansas, and New Mexico. 

LareE PiioceNE . Equus beds of Western and South-Western 
States, and Megalonyx beds of Eastern 
States. 


In the lowest Eocene beds, not only the Genera, but 
even the Orders of mammals are in almost every case 
different from those at present existing. The greater 
number of these belong to two orders—Creodontia and 
Condylarthra; the former the progenitors of the modern 
Carnivora, the latter of the existing Ungulata. These 
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two, and indeed the other orders to which the mammals 
of this fauna have been assigned, all show considerable 
points of resemblance to one another, first in the posses- 
sion of five toes on both limbs, which are provided with 
neither claws nor hoofs, but with a structure somewhat 
intermediate between the two, and, secondly, in their ex- 
tremely small cerebral cavity. A similar, though much 
more incomplete Fauna has been found in certain beds of 
a corresponding age in Europe, the Genera of their fossil 
mammals being in most cases identical with those of the 
Nearctic Region. 

In the next stage, the Wasatch beds, which correspond 
in age nearly to the London clay of England, a further 
development of the same fauna is found, with, however, 
the commencement of certain of the modern Orders; such, 
for instance, as the Perissodactyla (or Odd-toed Ungulates), 
the Rodents, the Insectivores, and the Lemurs. Here, too, 
so far as the scanty remains found in Europe allow us to 
form a comparison, there is a close similarity between the 
faunas of the two Regions. 

In the succeeding “ Bridger beds” of Mid-Eocene age 
is found the earliest evidence of the still surviving genus 
Didelphys (the Opossum). Here also marine Mammals 
and Bats appear for the first time. But comparison of 
these remains with European forms is even more difficult 
than in the last case, owing to the scarcity of such fossils 
in beds of the same age in Europe. 

In the Uintah beds of the Upper Eocene we first begin 
to find very distinct traces of differentiation between the 
European and the North American faunas, although a 
good many of the Genera met with are still common to 
the two Regions. 
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A great advance is found in the Fauna of the White- 
river beds of Miocene age. In this case the mammals can 
almost be referred to existing orders, but comparatively 
few of the genera are common to the Old and New 
Worlds; and it appears that, whilst during the older 
Eocene there was a considerable emigration of New World 
forms into Europe, in Miocene times the stream was re- 
versed, and North America received the greater number 
of its immigrants from this side of the Atlantic. This 
immigration continued during the Middle Miocene epoch, 
the Fauna of which has been well preserved in the John- 
Day beds of the extreme west. At the same time many 
endemic Families and forms are also met with, especially as 
regards the early predecessors of the Camel Family, which 
apparently had its origin and early development in the 
Nearctic Region, though now entirely absent from it. In 
the John-Day beds, we also find, for the first time, remains 
of the modern genera, Rhinoceros, Sciurus, Hesperomys, 
and Lepus. 

The succeeding “ Loup-Fork beds” contain additional 
recent genera, some of which, such as Hquus and 
Camelus, are now no longer found in the Nearctic 
Region, while others, such as Canis, Mustela, and Lutra, 
still remain there. On the whole, however, the Fauna 
of this epoch is still further removed from that of the 
corresponding period of the Old World than that of the 
preceding. 

A little later, in the so-called “ Equus-beds” of the 
Western States, and in the contemporaneous “ Megalonyx- 
beds” of the Eastern, we first find a number of Neotropical 
forms, such as Mylodon (a gigantic Sloth), Glyptodon 
(a gigantic Armadillo), Hydrocherus (the Capybara), and 
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Towodon, » member of a peculiar extinct family of 
Ungulates. 

The occurrence of all these animals indubitably proves 
that now for the first time a connection had been formed 
between the continents of North and South America. 
Before this epoch, no trace of a Neotropical admixture 
can be anywhere detected in the Nearctic mammal-fauna. 

Thus the evidence of palzeontology in every way sup- 
ports the deductions drawn from a study of the distribu- 
tion of recent forms, namely, that the bulk of the present 
Nearctic fauna has been mainly derived from the Old 
World, although at times the Region has been sufficiently 
isolated and sufficiently extensive for the independent 
evolution of its own characteristic forms. In accordance 
with these deductions, the present remaining inhabitants 
of the Nearctic Region may be divided into three cate- 
gories, as follows: (1) The Endemic Fauna, the bulk of 
which has had, at. some considerably remote geological 
period, a common origin with that of the Palearctic 
Region, although it has enjoyed ample time to develop 
and differentiate itself on its own lines. (2) A Neotropical 
constituent, which first appeared in the Nearctic Region in 
Pliocene times. (3) A comparatively modern Palearctic 
fragment, in which not only the genera, but frequently the 
species, are identical in both Regions. This portion of the 
fauna has probably reached the Nearctic Region by the 
passage which must have existed in comparatively modern 
times across Behring Straits. Consequently, while the 
Neotropical element is the stronger in the south, this last, 
the Palearctic element, is far more prevalent in the 
extreme north. 
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CHAPTER VII 
THE PALMARCTIC REGION 


(PuiaTE VII, p. 196) 


SEcTION I.—BOUNDARIES OF THE PALHARCTIC REGION 


Tuis, the last of the six great Regions, consists, as its name 
implies, of the whole northern part of the Old World. 
Its boundaries have already been defined in previous 
articles dealing with the Ethiopian and Oriental Regions, 
these being the only Regions with which it marches. 
Speaking generally, it may be said to consist of the whole 
of Europe, the northern border of Africa, and Asia north of 
the Himalayas. Its southern boundary in Africa was taken, 
in the article on Ethiopia, as the Tropic of Cancer, but 
this, of course, is a purely arbitrary line, and runs through 
the centre of the Sahara Desert. It would, perhaps, be 
more accurate to put in its place the northern edge of the 
Sahara as the limit, and to include all the desert country 
both of Africa and Arabia in the Ethiopian Region. 

The question of Egypt is a difficult one, as its fauna 
undoubtedly contains a mixture of forms characteristic of 
both the Palearctic and Ethiopian Regions; on the whole, 
however, Egypt, up to the First Cataract, is best included 
in the Palearctic Region. 

In regard to the boundary line between the Palearctic 
and Oriental Regions, there can be no doubt that at the 


higher elevations of the Himalayas a true Palearctic fauna 
177 
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is met with. Eastward of Sikkim, however, as has already 
been shown, it is very difficult to draw a definite line, 
chiefly in consequence of our defective knowledge; but the 
boundary already adopted in the case of the Oriental 
Region seems, on the whole, to be a suitable one—namely, 
that of the northern water-parting of the Yang-tse- Kiang 
—thus leaving Moupin, and the district of Eastern Tibet 
explored by the French missionary, Pere David, within 
the confines of the Palzearctic Region. 

There are only two important groups of islands con- 
nected with this Region; these are the British Islands in the 
West, and the Japanese Islands in the East. The faunas 
of both these insular groups are of the true “continental- 
island” type, and differ very slightly from that of the 
neighbouring mainland. This is more especially the case 
with the British Isles, where we find among the Mammals 
no peculiarities worthy of mention, with the exception, 
perhaps, of a recently discriminated stoat (Mustela hiber- 
nica), said to occur only in Ireland. 


SEcTION I].—GENERAL VIEW OF THE MAMMAL-FAUNA 
OF THE PALZARCTIC REGION 


The Palzarctic Region, although covering a larger area 
than any of the other Regions, comes out only fourth as re- 
gards the number, both of species and of genera, of mammals 
represented in it, being surpassed in this respect by the 
Neotropical, Ethiopian, and Oriental Regions. The total 
number of such genera is one hundred and three, out of 
which twenty-five are absolutely confined within its limits, 
while four others are highly characteristic of it, though they 
just pass over its frontiers. The remainder, seventy-four 


THE PALAARCTIC REGION © 179 


in number, are mostly widely spread. When these figures 
have been reduced to percentages, it will be found that only 
24 per cent. of the genera are endemic, which is considerably 
less than in any other of the Regions hitherto treated of. 
Reviewing the Fauna in detail, we find that of the nine 


Fig. 35.—THE BACTRIAN CAMEL. 


(Camelus bactrianus.) 


terrestrial Orders, six only are represented in the Palearctic 
Region, the Edentates, Marsupials, and Monotremes being 
completely absent. Among the Ungulates, of which a 
considerable number of forms are found within the 
Palearctic sphere, there is a fair percentage of peculiarities. 
The Bactrian, or Two-humped camel (Fig. 35), is known to 
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exist still in a wild state only in certain districts of Central 
Asia, while the Arabian, or One-humped camel, has never 
yet been met with in a truly wild condition, so that the 
genus Camelus may be considered as truly Palearctic. 


Fig. 36.—THE MUSK-DEER. 


(Moschus moschiferus.) 
[List of Vert. An. 1896, p. 171.] 


Two other endemic genera belonging to the Deer-family 
(Cervide) are Moschus, the Musk-deer, a small hornless 
deer found only in the higher mountain ranges of Central 
Asia (Fig. 36); and Capreolus, the Roe-deer, fairly well 
spread over the whole extent of the Region. 
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Among the Bovidx, Saiga, an Antelope found on the 
steppes of Russia and Western Asia, Pantholops, another 


Fig. 37.—THE CHAMOIS. 


(Rupicapra tragus.) 


Antelope of the Central-Asiatic mountains, and Rupicapra, 
the Chamois of the European mountain ranges (Fig. 37) 
are confined to this Region. The important genera of 
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Sheep (Ovis) and Goat (Capra) must be considered as 
especially characteristic of this Region, although stragglers 
of these forms are found in the confines of the Nearctic 
and Oriental Regions. They are all mountain animals, 
one of the best marked forms being the Barbary Sheep 


Fig. 38.—THE BARBARY SHEEP. 


(Ovis tragelaphus.) 


(Ovis tragelaphus) of Northern Africa (Fig. 38). Of the 
Rodents, the two most characteristic Palearctic families are 
the Dormice (Myoxidz) and the Jerboas (Dipodidz). Of 
the former family two genera, and of the latter four, are 
all confined to this Region. There are also two very 
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peculiar genera of Carnivores met with in this Region. 
One of these (Zluropus) is a curious bear-like creature of 
a white colour, with the ears, shoulders, limbs, and rings 
round the eyes black, which has only hitherto been 
obtained in the high mountains of Eastern Tibet (see 


a 


Fig. 39.—THE MLUROPUS. 


(dluropus melanoleucus. ) 


Fig. 39). The other genus, Zlwrus, sometimes called the 
Panda, is also found in the same district, but extends 
southwards into Yunnan. Remains of a closely allied 
species of this genus have lately been found in the 
Pliocene deposits of England. This animal is usually 
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placed in the otherwise strictly New World family 
Procyonide, which embraces the Raccoons and their allies. 
The only other carnivorous genus not represented beyond 
the limits of the Palearctic Region is Meles, containing 
the familiar European Badger and other species. 


Fic. 40.—THE WATER-SHREW. 


(Crossopus fodiens.) 


The Insectivora are found in considerable numbers in 
this Region, three genera of Shrews and three of Moles 
being restricted to it. Among these are the little Water- 
shrew (Crossopus) found in England, and thence through- 
out the Palearctic Region as far as the Altai mountains. 
Crossopus (Fig. 40) is distinguished by having fringes of 
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stiff hairs along the sides of its feet and tail, which are 
doubtless of great assistance to it in swimming. Another 
shrew, Nectogale, found only in Tibet, is still better pro- 
vided for an aquatic existence, as it has webs between the 
toes of both fore and hind limbs. The most remarkable 
endemic representative of the family of Moles in the 
Palearctic Region is the Desman, Myogale, of which there 
are two species, one found in the Pyrenees, and the other 
in the streams and lakes of South-Eastern Russia. The 
external appearance of these animals, however, resembles 
much more that of a Shrew than that of a Mole. 

Considering that the whole of this Region hes within 
the temperate zone, the number of its Bats is considerable, 
although they mostly belong to widespread genera. The 
Monkeys are represented in the Palearctic Region by out- 
lying species of two genera, Macacus and Semnopithecus, 
which are both abundant in the Oriental Region. To 
the former of these belongs the well-known Barbary ape 
(Macacus inwus), which inhabits the Rock of Gibraltar and 
the Barbary States of Northern Africa, as well as several 
species of Eastern Asia. Another Macaque (J. tcheliensis) 
is enabled by its thickened fur to endure the extremely 
severe climate of the mountains north of Pekin, and is 
probably the most northern monkey now living. 


Section II].—Svup-pIvIsION OF THE PALAARCTIC 
REGION 


The sub-divisions of the Palearctic Region recognized 
by Wallace are four in number; these are—First, the 
European Sub-region, which includes Europe north of the 
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Alps and the continuing mountain ranges that form the 
backbone of the continent; secondly, the Mediterranean 
Sub-region, which consists of the remainder of Europe, 
Northern Africa, and Western Asia as far as the borders 
of the Oriental Region; thirdly, the Siberian Sub-region, 
which includes not only the country from which it takes 
its name, but also the whole of the desert region of Central 
Asia, and reaches as far south as the Himalayas; fourth 
and last, the Manchurian Sub-region, containing the 
greater part of China proper and Manchuria together 
with Japan. 

These Sub-regions, however, do not appear to represent 
the true faunal divisions of the Palsarctic Sub-region 
quite adequately. In the first place, there seems to be 
a fairly continuous and unchanging fauna extending from 
the west of Europe all across Siberia and embracing the 
northern island (at any rate) of Japan. This wide area 
is still, to a great extent, covered with forest, and was, no 
doubt, mainly so beset until within comparatively recent 
times. 

Again, Wallace’s arrangement divides between two Sub- 
regions the vast extent of desert country that reaches 
from the Sahara through Egypt, Arabia, Persia, and 
Turkestan to Mongolia, which also appears to contain a 
fairly homogeneous fauna. Wallace’s Manchurian Sub- 
region, on the other hand, seems to be well established, 
and to be the most distinctive of all his Sub-regions, but 
as it only embraces a part of Manchuria, we prefer to call 
it the Chinese Sub-region. 

We may, therefore, distinguish three Sub-regions in the 
Palearctic Region as follows :— 

1. The Huropasian Sub-region, containing Europe, the 
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whole of Siberia north of the great mountain ranges 
together with the island of Saghalien, and perhaps, too, 
the Japanese island of Yezo. In this Sub-region must 
also be included Asia Minor, the Caucasus, and the Elburz 
mountains. 

2. The Eremian Sub-region, including the north of 
Africa, Northern Arabia, the greater part of Persia and 
Afghanistan, and the great desert of Central Asia, ex- 
tending from the steppes of Southern Russia as far as 
Manchuria. 

3. The Chinese Sub-region, embracing the greater part 
of China proper, Southern Manchuria, and Japan, and 
extending westward to Western Tibet and the top of the 
southern slopes of the Himalayas. ? 

The boundaries of these Sub-regions will be best under- 
stood by referring to the accompanying map (Plate VIL, 
p- 196), in which they are approximately delineated ; but it 
must be always understood that it is in most cases quite 
impossible to draw a hard and fast line as the boundary 
between two adjacent Regions on land. 


Section IV.—THE EUROPASIAN SUB-REGION 


The ELuropasian Sub-region contains the great tem- 
perate forest-area of the Northern Hemisphere. In its 
western part, at any rate, this has been considerably 
modified by the hand of man, but in primeval times the 
forests probably extended almost without break from the 
Bay of Biscay to Kamtchatka. 

The Europasian fauna is not very rich; it comprises 
fifty-seven genera of Mammals, of which four only are 
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restricted to its boundaries. The endemic forms among 
the Ungulata are Capreolus, containing the Roe-deer, a 
single species of which is found throughout the whole 
extent of the Region; and Rupicapra, the Chamois, found 
only in the Pyrenees, Alps, Carpathians, and Caucasus. The 
single endemic rodent is the familiar Dormouse (Muscar- 
dinus), which is apparently confined to Europe. On the 
other hand, the little Water-shrew (Crossopus) extends from 
England to the Altai mountains. 

There is a considerable number of genera common 
to the Europasian Sub-region and the Nearctic Region. 
With the exception, however, of two, the Elk and the 
Reindeer, these have mostly spread also into the other 
Palearctic Sub-regions. On the whole the fauna of this 
Sub-region has little individuality, and calls for very few 
remarks as to its distinctness. 

Appended is a list of the genera, drawn up in the same 
manner as in the previous tables. 
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SECTION V.—THE EREMIAN SUB-REGION 


The Eremian or Desert Sub-region of the Palarctic 
Region contains representatives of a larger number of 
genera than the Kuropasian, and a higher percentage of 
endemic forms, although even here we do not find so much 
individual character as in some of the Sub-regions pre- 
viously treated of. A considerable number of the genera 
are common to this and the Ethiopian Region, which is, 
perhaps, not to be wondered at, considering the long land 
boundary which runs between them. 

Among the Ungulates only one genus is confined to this 
Region—the Camel (Camelus), which is now found wild 
only in certain desert tracts of Central Asia, being else- 
where known only in a domesticated condition. But remains 
of animals of this genus have been found in comparatively 
recent beds both in India and Algeria. Except for this, 
other indications seem to point to the fact that the Camels 
must have had their origin in the New World, where they 
are now represented only by the Lamas. But remains of 
several allied genera of Camelidx have been met with in 
the Tertiary beds of North America, where, however, they 
have been long extinct. Bubalis, which contains the 
Antelopes usually known as “ Hartebeests,” and Hyrax 
(the Tree-conies) are common to this Sub-region and the 
Ethiopian Region. Among the Rodents no less than five 
genera are confined to the Sub-region, the most remarkable 
of these being, perhaps, the Jerboas, or Kangaroo-rats, as 
they are called, from having their hind legs elongated for 
jumping purposes. The four known genera of Jerboas, 
which contain a large number of species, are not found 
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outside the limits of this Sub-region. A fifth endemic 
genus of rodents is Ellobius, which is thoroughly adapted to 
a subterranean life, having very short limbs and tail, and 
rudimentary external ears. The only two known species of 
this genus are restricted to the Eremian Sub-region. 

The Eremian Carnivora, as is usually the case with this 
group, are mostly widespread, and this is also the case with 
the Bats. The Insectivora are not very numerous, but one 
genus is peculiar to the Sub-region ; this is Diplomesodon, 
a little shrew-like animal of terrestrial habits found in 
the Kirghiz steppes. Another genus, Macroscelides (the 
Elephant-shrew), though typically Ethiopian, has one species 
that extends into this Sub-region in Algeria and Tunis. 

The Monkeys are represented in the Eremian Sub- 
region by one species only, the well-known Barbary Ape, 
(Macacus inwus), which is found in Algeria and Morocco. 

The genera that occur in the Eremian Sub-region are 
shown in the following table, which may be compared with 
the corresponding table appended to the Europasian Sub- 
region :— ) 


EREMIAN SUB-REGION 
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SECTION VI.—THE CHINESE SUB-REGION 


The Chinese Sub-region bears the same relation to 
the Oriental Region as the Desert Sub-region does to 
the Ethiopian Region, and the number of genera of 
Mammals that are common to it and the Oriental Region 
is considerable. 

On the whole, too, this is the most specialized of all 
the Palearctic Sub-regions; six genera out of a total 
number of sixty being endemic, and several others only 
just crossing its borders. This Sub-region contains within 
its limits the highest tableland on the face of the globe, 
that of Tibet, the zoology of which is not so well known 
as it should be, owing to the persistent exclusion of 
European travellers from its limits. What knowledge 
we have of the Tibetan fauna relates chiefly to the 
larger animals, and among these are several very in- 
teresting and peculiar forms. It is, therefore, probable 
that when more about this Region is known, many 
novelties will be discovered among the smaller animals 
as well. 

The Ungulates of the Chinese Sub-region show no 
genera which are absolutely confined to it, but a curious 
little deer with short straight antlers (Zlaphodus) is 
highly characteristic of it, although it extends into the 
outskirts of the Oriental Region. Another peculiar 
genus is the Tibetan antelope (Pantholops), well known 
to Indian sportsmen, which is found only at great 
heights on the Tibetan plateau. A third genus, also 
of great interest, is the Takin (Budorcas), a large bovine 
animal with horns somewhat resembling those of the 
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South African Gnu; this is also found only among the 
higher mountain ranges, and is probably confined to the 
Sub-region. 

Among the Rodents of this Sub-region there are two 
genera peculiar. One of these is Hupetawrus, a flying 
squirrel, which, unlike all others of the same group, lives 
in a part of the world practically devoid of forests. It 
is as yet known only from the extreme north-western part 
of the Indian Empire, but doubtless has a wider range. 
The second endemic genus, Typhlomys, has been formed 
for the reception of a curious, almost blind Mouse of 
Northern China. 

Among the Carnivora of the Chinese Sub-region the 
only genus of very special interest 1s dlwropus, which 
has already been mentioned in the general account of the 
Region. The Insectivora of this Sub-region are numerous, 
comprising as they do ten genera, of which three are 
endemic. These are all of them Shrews, two of which, 
Chimarrhogale and Nectogale, are aquatic forms with 
webbed toes, while the third, Anwrosorex, is probably 
fossorial. All the Bats belong to fairly wide-spread 
forms. 

Finally, there are two genera of Monkeys represented 
in this Sub-region, Macacus and Semnopithecus, but these 
forms belong strictly to the Oriental Region. 

Below is a table of the genera of the Sub-region, arranged 
as in the foregoing Sub-regions, which shows what a con- 
siderable number of forms are common to this and the 


Oriental Region. 
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Section VII.—TuHe Past History oF THE 
PALZARCTIC MAMMAL-FAUNA 


Although the paleontological history of Europe, so far 
as it has been worked out, has been very thoroughly in- 
vestigated, our knowledge of its extinct mammals, at any 
rate, is not to be compared with that which has been 
acquired in the Nearctic Region. This is probably due, to 
a great extent, to the comparative rarity on this side of 
the Atlantic of fresh-water lake deposits, the examination 
of which, in North America, has produced such astonishing 
results. 

Passing over the Mesozoic Mammals, which throw very 
little light on any of the problems involved in the present 
case, we find in the earliest Hocene beds scanty remains of 
a fauna containing hardly any members of the existing 
orders of Mammals. In their place is a series of forms 


closely resembling one another in possessing five-toed and 
N 
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plantigrade extremities, furnished with neither hoofs nor 
claws, but with structures somewhat intermediate between 
the two. Nevertheless, even among these primitive mam- 
mals, it 1s possible to recognize the germs of the marked 
characters which at the present day separate the various 
Orders. In North America, in beds of the corresponding 
age, a much more ample stock of remains of a similar 
fauna is met with. Later on, in the Upper Eocene beds 
a much larger number of Mammals appears, this fauna 
containing at least a hundred genera, most of them of 
large size, whereas to-day the European Mammal-fauna 
consists only of fifty-four genera, and of these more than 
half are of small size. At this epoch slight distinctions 
between the European and American forms. begin to 
appear, showing that even at these early times there was a 
commencing separation between the two great continents. 
In the earlier part of the Miocene age, so far as we know, 
no very great changes take place, but at the end of 
Miocene time we find in several localities wonderful as- 
semblages of fossil Mammals in great abundance and in 
an excellent state of preservation, which enable us to 
make a better comparison. Such localities have been 
discovered at Pikermi in Greece, in the island of Samos in 
the Aigean Sea, at Maragha in Persia, and, perhaps the 
most important of all of them, in the Sivalik Hills at the 
southern base of the Himalayas. 

This fauna bears a close resemblance to that of the 
Ethiopian Region in the present state, especially as regards 
the presence of Giraffes, Gazelles, and other Ungulates. 
North of the Alps this fauna, although represented, is not 
nearly so rich, many of the Antelopes and Giraffes being 
absent and being replaced by various forms of Deer 
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(Cervidx), which now commence to be very much more 
prominent. In the true Sivalik fauna of India there are 
a good many types which have never yet been found in 
Europe; such, for instance, as the Camels, which are 
specially characteristic of the American Tertiary strata. 
Furthermore, there are found, in the American formations 
of this age, a large number of forms, such as Bos, Equus, 
Hippopotamus, and Ursus, which do not appear at all in 
Europe until the later Pliocene times. 

When the Pliocene times arrive, we begin to find a 
preponderating number of still existing genera present in 
the fossil beds, although the greater number of them have, 
at the present epoch, retreated southwards into the 
Oriental and Ethiopian Regions. This southward migra- 
tion seems to have gone on throughout the Pliocene 
period, and was probably occasioned by the increasing cold 
caused by the gradual advent of the great Ice-age, which 
now began to make itself felt over the whole of the 
northern part of the globe. 

Finally, during the Glacial period the fauna assumed 
nearly its present form, containing large numbers of species 
that still survive. At this epoch, too, a connection appears 
to have been formed between the Old and New Worlds in 
the neighbourhood of Behring Strait, by means of which 
an interchange of animals took place, and resulted in 
occasioning the similarity which forms so marked a 
feature on a comparison of the Nearctic and Palearctic 
faunas. 

It is this similarity that has caused certain writers on 
geographical distribution to unite the Palearctic and 
Nearctic Regions into one, whereas, as a matter of fact, 
palzontological evidence seems to show that, out of all the 
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four Regions embraced under the term “ Arctogza,” the 
North American or Nearctic Region was the first to be 
separated from the main mass, and that the similarity is 
a comparatively modern element in the character of the 
two faunas. 


Te 


MAP OF THE PALAEARCTIC REGION SHOWING ITS DIVISION INTO 3 SUB-REGIONS. 


CHAPTER VIII 
MARINE MAMMALS 


(Puate VIII., p. 216) 


SEecTIon I.—IntTRopDUcTORY REMARKS 


Most of the recent writers on geographical distribution 
have confined their attention to terrestrial Mammals, or at 
any rate have but casually alluded to the marine groups 
of that Class. The seven previous chapters having been 
devoted to the terrestrial Mammals, it is proposed now to 
examine the principal facts connected with the distribution 
over the world’s surface of the Marine or aquatic members 
of the Class. 

Aquatic Mammals which pass their lives entirely, or 
for the greater part, in the water are, of course, subject 
to very different laws of distribution from the terrestrial 
forms. As regards aquatic Mammals, land is of course 
an impassable barrier to their extension, and, subject 
to restrictions in certain cases, water offers them a free 
passage. Just the opposite is the case with the terrestrial 
Mammals, to which in most cases land offers a free 
passage, while seas and rivers restrain the extension of 
their ranges. 

The groups of aquatic Mammals that are represented 
on the earth’s surface at the present time are three in 
number, viz.: (1) the Sub-order of the Carnivora, contain- 
ing the Seals and their _ generally called the Pinni- 
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peds, which are semi-aquatic ; (2) the Sirenia, or Manatees, 
which are mainly aquatic; and (3) the Cetacea, or Whales, 
which never leave the water, and are wholly aquatic. We 
will first consider briefly the principal representatives of 
these three groups, following nearly the arrangement of 
them employed in Flower and Lydekker’s “Mammals 
Living and Extinct.” 


Section IJ.—DIsTRIBUTION OF PINNIPEDS 


The Pinnipeds, which we will take first, comprise three 
distinct families—the Otariidx, the Trichechidx, and the 
Phocide. Beginning with the Otariidz, or Eared Seals, 
commonly known as Sea-lions and Sea-bears, we find the 
greater number of the species confined to the South Polar 
Ocean, where they pass most of their time at sea, but, as 
is well known, resort to the land at certain seasons for 
breeding purposes. In the Atlantic Ocean, so far as is 
known, the Eared Seals have never been ascertained to 
occur much further north than the estuary of the La Plata 
on the American coast, where the Patagonian Sea-lion (Fig. 
41, p. 199) is met with, and the vicinity of the Cape on 
the African coast, where Otaria pusilla is found. But in 
the Pacifig, on the contrary, three distinct species of Otaria 
are distributed all over the northern portion of that ocean. 
Two species of Sea-lions are also met with in the Galapagos, 
and they likewise occur on the coasts of Peru and Chili. 
I think therefore we may assume that Otaria was origin- 
ally an Antarctic form, but has travelled northwards along 
the West-American coast and is now firmly established in 
the North Pacific. In a parallel way in the Class of Birds, 
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the Albatrosses (Diomedea), which is essentially a group 
of the Antarctic Seas, are represented by three distinct 
species in the North Pacific. 

The second family of the marine Carnivora, on the 
other hand, the Walruses (T'richechidz), are entirely Arctic 
in their distribution—one species (Trichechus rosmarus) 


Fig, 41.—TH& PATAGONIAN SBA-LION. 


(Otaria jubata. ) 
[P. Z. S. 1866, p. 80.] 


(see Fig. 42, p. 200) being peculiar to the North Atlantic, 
a second nearly allied species (7. obesus) takes its place 
in the Northern Pacific. 

The third family of Pinnipeds is more numerous and 
varied, both in genera and species, than the two preceding, 
and has a more extended range. The Seals, Phocide, 
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embracing about nine different generic forms, are most 
numerous in the Arctic and Antarctic Seas, but are also 
feebly represented in some intermediate localities. Be- 
ginning with the North Atlantic, we find several species of 
Phoca (Fig. 43, p. 201), inhabiting various parts of this area, 
and the Grey Seal (Halichwrus) and the Bladder-Seal 


Fig. 42.—_THE ATLANTIC WALRUS. 


(Trichechus rosmarus.) 


(Cystophora) exclusively confined to it. In the North 
Pacific all the four true Seals belong to the genus Phoca, 
and three of them are identical with the North Atlantic 
species; but when we descend as far south as the Gulf 
of California on the American coast we meet with a species 
of Sea-elephant (Macrorhinus) which, like Otaria, has no 


BY Ald ad 
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doubt penetrated thus far from its ancestral abode in the 
Antarctic Ocean. 

Returning to the central Atlantic we find two species 
of Seals inhabiting these waters, both belonging to the same 
genus, Monachus. One of these (M. albiventer) inhabits 
the Mediterranean and the adjoining coasts of the Atlantic, 


Fig. 43.—THE COMMON SEAL. 


(Phoca vitulina. ) 


while the other (/. tropicalis) is in these days restricted to 
some of the smaller and less known islands of the West 
Indies. 

The Phocide of the Antarctic Ocean all belong to genera 
distinct from the Arctic forms and more nearly allied to 
Monachus, the Seal of the Mid-Atlantic. They are of 
four species, belonging to as many genera: Ogmorhinus, 
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Lobodon, Leptonychotes, and Ommatophoca. Besides these 
the Sea-elephant of the whalers (Macrorhinus) is essentially 
an Antarctic form, though now nearly extinct there, after 


Fic. 44.—THE MANATEE, 


(Manatus americanus.) 


long persecution by man, But, as already noted, it extends. 
or has in former days extended, far up the west coast of 
America, and is still occasionally found on the coast of 
California. j 
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Section [III.—DIstripuTion oF SiRENIANS 


Only two forms of Sirenians are at the present time 
existing on the earth’s surface—the Manatee (Manatus) 


Fic. 45.—THE DUGONG. 


(Halicore dugony. ) 


and the Dugong (Halicore)—each representing a distinct 
family of the Order. The Manatee (Fig. 44, p. 202) is an 
inhabitant of the coasts and estuaries of both sides of the 
middle Atlantic Ocean—one species (Manatus senegalensis) 
occurring on the African shores, and another (M. ameri- 
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canus) on the South American coast and in the Antilles. A 
third species (I. inwnguis), so far as we know at present, 
is found only in fresh water high up the Amazon. 

The Dugong (Halicore) (Fig. 45, p. 203) is distributed 
from East Africa, along the shores of the Indian Ocean 
and its islands, to North Australia. Three species of this 
genus have been established—Halicore tabernaculi from 
the Red Sea, H. dugong from the Indian Ocean, and 4H. 
australis from Australia; but it is doubtful how far these 
forms are actually distinguishable. 


Fig. 46.—THE RIGHT WHALE. 


(Balena mysticetus. ) 


(Flower and Lyd. Mamm., p. 236.] 


Besides Manatus and Halicore, a third quite distinct 
form of Sirenian was formerly an inhabitant of the North 
Pacific. This was Steller’s Sea-cow (Rhytina stellerv), by 
far the largest animal of the group, which was extermi- 
nated by human agency about 1768. Fortunately recent 
researches in Behring’s Island have been successful in 
supplying specimens of its skeleton for our principal 
museums, and Steller, its discoverer, left to posterity a good 
account of its habits and anatomy. 
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Section IV.—DIsTRIBUTION OF CETACEAN 


Adopting the recognized division of the Cetaceans into 
two sub-orders, Mystacoceti and Odontoceti, according as to 
whether their mouths are furnished with baleen (“ whale- 
bone”) or teeth, we will first consider the True or Whale- 
bone Whales, which consist of a single family Balenidz, 
usually divided into five genera: Balzna, Neobalena, 
Rhachianectes, Megaptera, and Balznoptera. Of these, 


Fic. 47.—THE SPERM WHALE. 


(Physeter macrocephalus. 
[Flower and Lyd. Mamm., p. 249.] 
Balzna (Fig. 46, p. 204), Megaptera, and Balznoptera are 
almost cosmopolitan—species of them, whether distinct or 
not is at present more or less uncertain, being met with in 
nearly every part of the ocean. But Rhachianectes has 
as yet been ascertained to occur only in the Northern 
Pacific, and Neobalzna in the South Polar Ocean, so that 
we have in these cases two well-marked local types to 
deal with. 
The Toothed Whales (Odontoceti) are more diversified 
than the preceding group, and are usually held to em- 
brace at least four existing families besides extinct forms. 
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The first family, containing the Physeteride or Sperm- 
Whales, consists of at least six genera, Physeter (Fig. 47, 
p. 205), Cogia, Hyperoodon, Ziphius, Mesoplodon, and 
Berardius). Physeter and Cogia are inhabitants of the 
whole oceanic area between the tropics, extending in certain 
localities some way beyond them. Hyperoodon is confined 
to the North Atlantic. Ziphius has an extensive range, 
and has been found in nearly every part of the ocean. 
Mesoplodon is also widely distributed, but is apparently 
more abundant in the Southern Hemisphere. Berardius, 


Fic. 48.—THE SEE-SEE. 


(Platanista gangetica.) 


[Flower and Lyd. Mamm., p. 255. ] 


however, so far as we know at present, is restricted to the 
Pacific Ocean. 

The second (existing) family of Toothed Whales con- 
tains only the Platanistidx, or Freshwater Dolphins, which 
although, in some cases, at the present day entirely fluvia- 
tile, must probably have descended from oceanic forms. 
The three known genera are Platanista of the Ganges 
and Indus (Fig. 48), Znia of the river Amazon, and 
Pontoporia of the river La Plata; the last form making 


1 Sir William Flower (‘‘ Whales, Past and Present,’ Proc. Roy. Inst., 
x., p. 360, 1883) rather favours the idea of a freshwater origin of the 


Cetaceans. 
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a connecting link between the two preceding genera and 
the marine Dolphins. 

The third family of Toothed Whales, containing the 
Dolphins, Delphinidz, is very numerous in species and 
embraces at least fifteen or sixteen genera, of which the 
Common Dolphin (Fig. 49) is a good example. But in 
spite of the efforts of Mr. True, who has recently given 
us an excellent summary of our present knowledge of 
them,! both the genera and species of Delphinide are still 
so imperfectly understood that not much can be said 
about their geographical distribution. Most of the forms 


Fig. 49.—THE COMMON DOLPHIN. 


(Delphinus delphis.) 
[Flower and Lyd. Mamm., p. 271.] 


appear to be very widely distributed, but it may be said 
generally that Dolphins are most abundant in the inter- 
tropical seas and less plentiful both to the north and 
south of them. 

There are, however, two forms that are exclusively 
inhabitants of the Northern Oceans. These are the very 
remarkable Narwhal (Monodon), in which the male is 
furnished with a single enormous horn-like tusk, and the 
Beluga, or White Whale (Delphinapterus), closely allied 


1 See ‘A Review of the Family Delphinide,” by Frederick W. True. 
Bull. U.S. Nat. Mus., No. 36 (Washington, U.S., 1889). 
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to the Narwhal in many points of its general structure 
(Fig. 50). These may be looked upon as quite isolated 


Fia. 50.—THE BELUGA. 


(Delphinapterus leucas.) 
[Flower and Lyd. Mamm., p. 262.] 


forms characteristic of the Arctic portion of the Atlantic 
and Pacific. 


Section V.—DIvISION OF THE MARINE AREA OF THE 
GLOBE INTO SEA-REGIONS 


From what has been already said, it will be evident 
that although many of the marine mammals have a wide 
distribution, others are very definitely localized; and a 
study of the latter will enable us to divide the oceanic 
portion of the globe into six Sea-regions, corresponding 
to a certain extent with the six Land-regions already 
discussed. It is proposed to name these Sea-regions, which 
are shown in the map (Plate VIII, p. 216), as follows :— 

(1) The North Atlantic Sea-region, or Arctatlantis 
(apxtos and ’Ar)davtis = the daughter of Atlas), consisting 
of the northern portion of the Atlantic down to about 40° 
N. lat. 

(2) The Mid-Atlantic Sea-reqion, or Mesatlantis (wéoos 
and ’Ardavtis), consisting of the middle portion of the 
Atlantic down to about the Tropic of Capricorn. 
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(3) The Indian Sea-region, or Indopelagia ("Ivésos 
and 7réXayos), containing the Indian Ocean down to about 
the same degree of S. lat., and extending from the coast 
of Africa on the west to Australia and the great Oriental 
islands on the east. 

(4) The Worth Pacific Sea-region, or Arctirenia 
(dpxros and eipyvn = pax), containing the northern portion 
of the Pacific Ocean down to about the Tropic of Cancer. 

(5) The Mid-Pacific Sea-region, or Mesirenia (uécos 
and edpyvn), containing the inter-tropical portion of the 
Pacific Ocean ; and finally, 

(6) The Southern Sea-region, or Notopelagia (vortos 
and zéAayos), containing the whole of the South Polar 
Ocean all round the globe south of the above-mentioned 
limits. 

We will now proceed to consider shortly the char- 
acteristic mammals of these six Sea-regions. 


SEcTION VI.—THE NortH ATLANTIC SEA-REGION, 
OR ARCTATLANTIS 


Amongst the Pinnipeds two well-marked generic forms, 
the Grey Seal (Halicherus) and the Bladder-Seal (Cysto- 
phora), are exclusively confined to Arctatlantis. The 
True Seals (Phoca) and the Walrus (Trichechus) are found 
in this region and in Arctirenia; and of the former genus 
three species (P. vitulina, P. grenlandica, and P. barbata) 
are actually common to both these Sea-regions, while the 
Walruses (Trichechus rosmarus and T. obesus) of the two 
Sea-regions are perhaps somewhat doubtfully distinguish- 


able. It may be easily understood how this has come to pass, 
O 
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because the Seals and Walrus in the course of time, during 
unusually mild summers, may have extended themselves 
along the north coast of the American continent into the 
Northern Pacific. But Arctirenia, as we shall presently 
show, is markedly distinguishable from Arctatlantis by 
the presence of Hared Seals (Otaria), which are utterly 
unknown in the whole of the Atlantic area. Otaria is in 
fact, as regards Arctatlantis, a lipomorph. | 

The Sirenians are entirely absent from the North 
Atlantic and constitute another lipomorph of that area. 

Coming to the Whales, we find the Mystacoceti well 
represented in the North Atlantic by Balena, Megaptera, 
and Balxnoptera; but of these the two latter are almost 
universally distributed over the ocean, and Balxna recurs 
again in the North Pacific as well as in more southern 
latitudes, so that there is no genus of Whalebone Whales 
peculiar to Arctatlantis, 

Proceeding to the Odontoceti, the case is different. 
Amongst the Physeteridey, Hyperoodon is confined to 
Arctatlantis. Arctatlantis therefore may be said to be 
well characterized by the possession of at least three genera 
of marine mammals not found elsewhere, viz., Halichwrus, 
Cystophora, and Hyperoodon, and by the complete absence 
of the Eared Seals (Otariide). 


Section VII—Tae Mip-ATLANTIC SEA-REGION, 
oR MESATLANTIS 


Mesatlantis has certainly not so many forms of marine 
mammals confined to its area as Arctatlantis, but there 
seem to be good grounds for its separation. As we descend 
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towards the tropics the true Seals (Phocinx), which are 
constituted to live in colder water, gradually fall off in 
number, and in Mesatlantis are no longer met with. But 
in their place we find the genus Monachus, or Monk-Seal, 
restricted to Mesatlantis, one species (M. albiventer) occur- 
ring in the Mediterranean and on the North African coast, 
and a second (M. tropicalis) being found in the West 
Indies. Mesatlantis is likewise the true home of the well- 
marked Sirenian genus Manatus, one species of which (MV. 
americanus) frequents the coast of America and another 
(M. senegalensis) that of Africa. 

As regards the Cetaceans, we are not at present able to 
say that Mesatlantis, although well furnished with many 
generic types of this Order, has any one peculiar to it. 
We must therefore rest content with assigning two genera 
of marine mammals, Monachus and Manatus, as charac- 
teristic forms or topomorphs of the Sea-mammal-life of 
Mesatlantis. 


Section VIJI.—TuHer InpIAn SEA-REGION, 
OR INDOPELAGIA 


The marine Carnivora, so far as we know, are entirely 
foreign to Indopelagia, but the Sirenians are well repre- 
sented by the Dugong (Halicore), which pervades all its 
northern coasts from North Australia to India and the 
Red Sea and down the African coast to the confines of 
British East Africa. Whether the species of Halicore 
found at different points within this area are the same 
or different is still a matter of discussion, but there can 
be no doubt that Halicore is an exclusive inhabitant of 


2r2 THE GEOGRAPHY OF MAMMALS 


Indopelagia. As regards the Whales of Indopelagia, we 
know that Physeter, Cogia, and Ziphius, and numerous 
forms of Delphinide occur there, but are not aware of any 
Cetacean that is entirely restricted to this Sea-region. 


SecTion [X.—THEr Nort Paciric SEA-REGION, 
OR ARCTIRENIA 


As was pointed out when speaking of Arctatlantis, 
Arctirenia has one genus of Phocide (Phoca) in common 
with the North Atlantic, and three of the species of this 
genus appear to be actually identical in these two Sea- 
regions, whilst a fourth Phoca (P. fasciata) is only found 
in the North Pacific. The Walrus (T7richechus) is again 
a form of marine mammals common to both the great 
northern Sea-regions. But the feature of Pinnipedian life 
that absolutely distinguishes Arctirenia from Arctatlantis 
is the presence in the former of three (if not four) well- 
marked species of the Eared Seals (Otariidz), which are 
absolutely unknown in the vast extent of the Atlantic 
down at least to 30° S. lat. 

Arctirenia has unfortunately lost its Sirenian, Steller’s 
Sea-cow (Rhytina stelleri), the largest modern represen- 
tative of this formerly prevalent group, which since the 
days of the Pleistocene has greatly diminished in numbers, 
but I think we may still treat Rhytina as one of the 
characteristic forms of the Arctirenian Sea-region. The 
North Pacific is also, even at the present day, the sole 
possessor of a remarkable genus of Whalebone Whales 
which combines the long head and elongate form of Balz- 
onptera with the absence of the dorsal fin of Balena. 
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This is the Grey Whale, Rhachianectes glaucus of Cope, 
which, in these days, is confined to the North Pacific, 
and does not range farther south than the 20th parallel 
in that ocean. At the same time it should be stated that 
indications have been discovered that a nearly allied form 
existed in the Atlantic in previous geological ages, though 
this is by no means certain. Besides Rhachianectes, 
Balena, Megaptera, and Balxnoptera are all represented 
in the North Pacific, and also many species of Delphinide 
of which little is at present known. But Rhytina and 
Rhachianectes are the only genera of Marine Mammals 
absolutely confined to Arctirenia. 


SECTION X.—TuHE Mip-Paciric SEA-REGION, 
oR MESIRENIA 


The Eared Seals, Otaria, must have necessarily passed 
through Mesirenia in their passage from south to north, 
though the only record of their actual presence in the 
central part of the Pacific is, so far as we know, the recent 
discovery of them in the Galapagos. It should be stated, 
however, that Tschudi records the occurrence of two 
species of Otaria on the islands of the coast of Peru, and 
that in 1802 Humboldt met with an Eared Seal on the 
Island of San Lorenzo, in the Bay of Callao, which is only 
some 12° south of the Equator. 

Like Otaria, the Sea-elephant (Macrorhinus) has appa- 
rently in former ages travelled up the South American 
shores and established itself as far north on the coast of 
California as about 34° N. lat. The Californian Sea- 
elephant has been discriminated by Gill as a distinct 
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species (Macrorhinus angustirostris), but its differences 
from the southern form (M. leoninus) seem to be but 
trifling. 

As regards the Cetaceans of Mesirenia, our information 
is at present very imperfect, and there is little to say except 
that species of Megaptera, Balenoptera, Physeter, Cogia, 
and Ziphius certainly occur there, besides many repre- 
sentatives of the widely spread Delphinide. 


SECTION X].—THE SOUTHERN SEA-REGION, OR 
NOTOPELAGIA 


The wide ocean which surrounds the Southern Pole on 
every side, and extends up to 40° S. lat., seems to present, 
as regards its marine mammals, a nearly homogeneous 
fauna, which we will now briefly consider. In the first 
place it contains representatives of four genera of true 
Phocide — Ogmorhinus, Lobodon, Leptonychotes, and 
Ommatophoca, which are peculiar to the southern seas, 
and are quite distinct from all their northern representa- 
tives in the Arctic Ocean. The Sea-elephant, Macrorhinus, 
is also a denizen of Notopelagia, though, as we have 
already seen, it has wandered north along the South 
American coast far into Mesirenia. 

Like Macrorhinus, Otaria also, containing the group 
of Eared Seals, appears to have been originally an Antarctic 
group, and the greater number of its species are still found 
in the Southern Ocean. But the Otariz have travelled 
still further north than Macrorhinus, and three, if not 
four, species are, as already stated, in these days well- 
established inhabitants of Arctirenia. 
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The Sirenians are absent from WNotopelagia, but 
Cetaceans of every kind are abundant. Besides one or 
more representatives of the true Whalebone Whale 
(Balzna), Notopelagia has a smaller representative of the 
group (Neobalena) entirely restricted to its area. It has 
also representatives of Megaptera and Balxnoptera, though 
it is doubtful how far they are even specifically distinct 
from some of their northern representatives. 

Among the Toothed Whales (Odontoceti) we find a 
large Ziphioid form, Berardius, restricted to the Pacific 
area, while Ziphius and Mesoplodon also occur there. 
The Dolphins (Delphinidz) are likewise numerous, and 
present some distinct species, but not, so far as our 
present knowledge extends, any generic forms that do 
not occur elsewhere. 

But Notopelagia is sufficiently distinguished from all 
the five more northern Sea-regions by possessing four 
genera of Seals and two of Cetaceans entirely restricted to 
its area. 


SEcTION XII.—ConcLUSIONS 


It has therefore been shown that, for the geography 
of marine mammals, the ocean may be conveniently 
divided into six Sea-regions (Plate VIII. p. 216), which 
are as follows :— 

I. Regio Arctatlantica, characterized by its Seals 
(Phocinx), of which two genera, Halichewrus and Cysto- 
phora, are peculiar, whilst Phoca is common to it and 
Arctirenia; by the absence of Sirenians; and by the 
possession of a peculiar genus of Cetaceans (Hyperoodon). 

II. Regio Mesatlantica, sole possessor of the Monk- 


216 THE GEOGRAPHY OF MAMMALS 


Seals, Monachus, amongst the Pinnipeds, and of the 
Sirenian genus Manatus. 

Ill. Regio Indopelagica, characterized by the presence 
of the Sirenian Halicore and by the absence of Pinnipeds. 

IV. Regio Arctirenica, with Phoca like the Regio 
Arctatlantica, but having Otaria also; the home of the 
(now extinct) Sirenian Rhytina and of the endemic Cetacean 
Rhachianectes. 

V. Regio Mesirenica, without true Seals (Phocinx), but 
having Oteria and Macrorhinus from the south; no 
Sirenian being known there. 

VI. Regio Notopelagica, characterized by four endemic 
genera of Phocidx, and by the presence of many Otarie ; 
without Sirenians, but with two endemic forms of 
Cetaceans (Neobalena and Berardius). 

In conclusion, attention may be called to some of the 
more remarkable points in the general distribution of the 
marine mammals and to their apparent significance. 

In the first place it is evident that the Pacific has 
much more in common with the Notopelagian Region than 
the Atlantic. Otaria and Macrorhinus, quite unknown 
in the Atlantic, extend themselves to the northern ex- 
tremity of the Pacific, the former pervading that ocean 
up to Behring’s Strait, and the latter reaching to the 
Californian coast. It follows that in former ages there 
must have been some barrier in the Atlantic which did 
not exist in the Pacific to stop their progress northwards. 
The only barrier one can imagine that would have effected 
this must have been a land uniting South America and 
Africa, across which they could not travel. Adopting 
this hypothesis, we have at the same time an explanation 
of the presence of the Manatee on both the American 
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and African coasts. The Manatee could hardly live to 
cross the Atlantic. It is only found close to the coast, 
in estuaries and rivers, where it browses on sea-weeds and 
other vegetable food in shallow water. How did it travel 
from America to Africa (or vice versd), unless there were a 
continuous shore-line between them? The same may be 
said of the Monk-Seal (Monachus), of which one species 
lives in the Mediterranean and on the African coast 
and islands, and another in the West Indies. We can 
hardly believe that these creatures could easily traverse 
the whole Atlantic. The hypothesis of a former barrier 
of land between Africa and America, which we know is 
supported by other facts of distribution,’ would alone ex- 
plain the difticulty. 

On the other hand, in the Pacific we find no such 
break between the north and south. The aquatic mammals 
of Notopelagia have evidently had free access to the whole 
of the Pacific for a long period, and have well availed them- 
selves of this facility. 

Again, while the great Southern Ocean exhibits a 
considerable uniformity of marine mammalian life, we see 
the Northern waters divided into two distinctly recogniz- 
able Regions by the interposed masses of land. All these 
facts, with the one exception of the supposed Atlantic 
barrier, would tend in favour of the now generally ac- 
cepted doctrine that the principal masses of land and 
water are not of modern origin, but have existed mainly 
in their present shapes throughout all ages. 


1 Cf. Wallace, Geogr. Distrib., vol. i., p. 156. 


CHAPTER IX 
DISTRIBUTION OF MONKEYS AND LEMURS 
Section I.—IntTRopucToRY REMARKS 


HaviInGc now completed the discussion of the great 
Zoological Regions of terrestrial and marine mammals 
and their leading peculiarities, it is proposed to take 
the subject in another way, and considering the Orders, 
or great primary groups of mammals, one after the 
other, to sketch out the mode in which their leading 
forms are distributed over the surface of the world. 
We shall then see whether the conclusions thus arrived 
at appear to lead to similar results to those attained 
by making geographical divisions our primary subject 
of study. In doing this it will be more convenient 
to take the most highly organized groups of mammals 
first, and to descend gradually to the lowest, revers- 
ing the arrangement used in the previous chapters of 
this work. The divisions and names now employed 
are taken from the last edition of the “List of Ver- 
tebrated Animals in the Zoological Society’s Gardens,” 
(1896), but do not differ materially from those used 
in Flower and Lydekker’s “Mammals Living and Ex- 
tinct,” which we have hitherto mainly followed. These 
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divisions, commonly called “Orders,” are fourteen * in 
number, as follows :— 


I. QUADRUMANA. VIII. PRoposcipEa. 

Il, LemMuREs. IX. UNGULATA. 
III. Carnivora. X. CETACEA. 
IV. INSECTIVORA. XI. SIRENIA. 

V. CHIROPTERA. XII. EpEnNTATA. 
VI. RopENTIA. XIII. MARsupiatia. 
VII. Hyracess. XIV. MonotrEemMata. 


SEcTION IJ.—GENERAL DISTRIBUTION OF THE 
QUADRUMANA 


The Order of Quadrumana, or Monkeys, of which about 
200 species are now recognized, is generally divided by 
zoologists into four families: (1) the Simiidw or Apes, (2) 
the Cercopithecide or Old-World Monkeys, (3) the Cebidx 
or New-World Monkeys, and (4) the Hapalide or 
Marmosets. Of these families the two first are exclusively 
inhabitants of the tropical or sub-tropical districts of the 
Old World, while the two last are as severely restricted to 
the hotter portion of the New World, and form, in fact, two 
of the most characteristic groups of the Neotropical 
Region. We thus see that the division of the Quadrumana 
into families according to their structure is in complete 
accordance with the distinctness of the geographical areas 
in which they are found. 

The two first and highest families of Monkeys, it should 
be remarked, are much more nearly allied to one another 
than they are to the two families which inhabit the New 
World. They are sometimes called “Catarrhines,’ on 
account of the narrowness of the nasal septum and the 
consequent downward direction of the nostrils. They all 
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agree together in possessing the same number of teeth and 
the same general structure of these organs as Man, who, 
if considered only from a material point of view, must 
certainly be referred to the same group of animals. 

On the other hand, the two families of Quadrumana 
belonging to the New World have each of them a dentition 
peculiar to themselves and different from that of the 
Catarrhine Monkeys, to which they are inferior in every 
point of organization. The first of these two families, the 
Cebidx, have been designated “ Platyrrhines,” in reference to 
the broad septum which separates the nostrils from each 
other, and thus distinguishes them from the Catarrhine. 
Monkeys of the Old World. The second family of New 
World Monkeys, the Marmosets, are unquestionably the 
lowest of the Quadrumana, and have some superficial 
resemblance to the Squirrels and other Rodents. 


Secrion III.—DuistripuTIon oF THE OLD WorLD 
MoNnkKEYS 


The Catarrhine Monkeys, as already stated, are re- 
stricted to the Old World, and in present days, as we 
shall see, mainly to the tropics, though a few species 
are found farther north, and other forms, now extinct, 
have left their remains in the tertiary and _ post-tertiary 
formations of more temperate countries. 

The Catarrhine Monkeys form two families, the 
Simiid# or Man-like Apes, and the Cercopithecidxe or 
Monkeys proper. The Man-like Apes, in the present con- 
dition of the world’s surface, are confined entirely to the 
equatorial Regions of Africa and Asia. They are usually 
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referred to three genera: (1) Anthropopithecus, which em- 
braces the Black Apes of tropical Africa, (2) Simia, which 
contains the Brown Apes of tropical Asia, and (3) 
Hylobates, which contains the Gibbons, likewise restricted 
to tropical Asia. 

It has been a subject of much discussion among 
zoologists as to which of these three forms of Simiine life 
comes nearest to man in structure. Some have advo- 
cated the claims of the Orang to this distinction, but it is 
now generally held that his black cousins of the Ethiopian 
Region ought to be placed at the head of the series. It 
has likewise been maintained by some authorities that in 
certain respects the Gibbons (Hylobates) come nearer to 
man than either of the above-mentioned forms, but this 
opinion has not met with general support. We will 
therefore commence our survey of the distribution of the 
Anthropoid Apes with their African representatives, the 
Chimpanzee and the Gorilla. 

The Chimpanzee (Anthropopithecus troglodytes) is 
certainly widely spread over tropical Africa, but we have 
not as yet acquired sufficient details as to the exact limits 
of its distribution. Nor are naturalists at all agreed as 
to whether one or more species are comprehended under 
the name of Chimpanzee, though it is generally allowed 
that the Bald-headed Chimpanzee (A. calvus), a well-known 
specimen of which lived in the Zoological Society’s Gardens 
for many years, must be considered distinct from the 
ordinary A. troglodytes. But in examining the distribu- 
tion of the Chimpanzee it is hardly necessary to seek to 
determine this vexed question more nearly. 

Commencing on the western coast of Africa, the range 
of the Chimpanzee appears to begin with the wooded 
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districts somewhat to the south of the river Gambia, 
and to continue all down the coast-region into Angola, 
south of the Congo. Here the dry and open country of 
south-west Africa commences, and, as the Chimpanzee 
is essentially a forest animal, it could not be expected 
to be met with farther in this direction. The Chimpanzee 
in its inland range appears to extend over the whole wood- 
district of the great Congo valley, and in the Niam-Niam 
country, perhaps, passes over into the basin of the Nile. 
It was heard of by Livingstone in the forests on the western 
side of Lake Tanganyika where it is said to be called “Soko,” 
and the late Emin Pasha sent to England the skull of a 
Chimpanzee stated to have been shot by himself near 
Lake Albert Nyanza, which seems hardly to differ from 
the West African form. Whether Emin Pasha’s assertion 
that the Chimpanzee occurs in Uganda and Unyoro up to 
32° E. lat. is correct is very doubtful. It seems to have 
been made on native authority, and has not, so far as we 
are aware, been corroborated by more recent travellers. 
But as regards its existence in the Niam-Niam country 
we have Emin Pasha’s express statement that he re- 
ceived a living specimen of the Chimpanzee as a present 
from one of the chiefs of that nation. 

The Gorilla (A. gorilla), which by some authors is 
referred to a different genus from the Chimpanzee although 
its general structure is not materially different, is confined 
to a very much more limited area than that of its smaller 
brother (A. troglodytes). So far as we know at present, 
it seems to be entirely restricted to Gaboon and the ad- 
jacent districts of French Congo. Whether the extra- 
ordinary accounts formerly given of the strength and 


1 “min Pacha in Central Africa,” p. 355. 
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ferocity of the Gorilla are based on fact seems to be still 
quite doubtful. The few specimens of this animal that 
have reached Europe alive have not given much support 
to the stories told about it. 

The genus Anthropopithecus, therefore, with its two, or 
perhaps three, species, may be regarded as one of the most 
characteristic forms of the mammal-life of the Ethiopian 
Region to which it is absolutely confined. 

Passing on to the next genus of Anthropoid Apes, we 
find that the Orangs (Simia) are in like manner one 
of the most characteristic mammal-forms of the Indian 
Region, to which they exclusively belong. As in the case 
of the Chimpanzee, there has been the same difference of 
opinion among naturalists as to whether there is only 
one or several species of Orangs. The Orang is found 
only in the dense forests of Borneo and Sumatra. The 
forms met with in these islands respectively have been 
treated as specifically distinct, and the Bornean form has 
also been divided into several species. But, on the whole, 
the prevalent opinion of modern writers is that there is 
only one variable species of Orang, which we call by Lin- 
neus name Simia satyrus. In Sumatra this Ape is mainly 
found in the lowlands of the eastern coasts of the island, 
in the districts of Palembang and Jambe. In Borneo it 
is more numerous, and has a wider range, extending all 
over the low forest-covered swamps between the coasts 
and the mountains of the interior, but in some places 
ascending to a considerable height in the lower hills. 

The third and only remaining genus of Anthropoid 
Apes contains the Gibbons, or Long-armed Apes (Hylobates), 
which are likewise restricted to the Oriental Region, but 
have a much wider distribution than the Orang. The 
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Gibbons vary much in the colour of their fur, and numerous: 


doubtful species have been based upon such differences. 
The most recent authorities are not inclined to allow more 
than seven or eight well-marked species of Gibbons. Of 
them the most distinct is the Siamang (Hylobates syn- 
dactylus) of the Malay Peninsula and Sumatra, which has 
the second and third toes of the feet joined together by a 
thin web of skin, and has other slight peculiarities, which 
have induced some naturalists to place it in another genus. 
But this seems to be quite unnecessary. The remaining 
typical Gibbons are thinly distributed over all the three 
great islands of the Malay Archipelago, Sumatra, Java, and 
Borneo, extending into the Sulu group between Borneo and 
the Philippines. On the continent they range high up the 
Malay Peninsula, even so far north as Assam and Bhootan, 
where they are represented by the Hoolock (H. hoolock). 
They are also found in Siam, Cambodia, and Annam, and 
one species (H. havnanus), has been discovered in the 
Chinese island of Hainan. 

Thus of the three generally recognized genera of 
Simiidx, or Anthropoid Apes, one is of the Ethiopian, 
the two others of the Oriental Region. 

We now come to the second family of Catarrhine 
Monkeys, the Cercopithecidx, or what are usually called 
the Old World Monkeys. Of these, about one hundred and 
twenty species are known, divisible into about nine well- 
marked genera. Most of these monkeys, as we shall show, 
belong to the Oriental and Ethiopian Regions, but the genera 
which inhabit these Regions respectively are quite distinct. 
Two genera alone, Macacus and Senvnopithecus, have repre- 
sentatives within the limits of the Palzearctic Region. 

The Langurs (Semnopithecus) of the Oriental Region, 
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which we will take first of the group, remarkable for their 
slender body and the excessive length of their tails, are 
distributed over Southern Asia and the adjoining islands 
of the Malay Archipelago, and are numerous in species, as 
many as twenty-nine or thirty being of probable validity. 
Dr. Blanford describes as many as fourteen of them in 
his “ Fauna of British India,” as met with within the limits 
of India, Ceylon, and Burma. Of these, one, S. schistuceus, 
has mounted high into the Himalayas, where it ascends to 
an elevation of 10,000 feet and is never met with below 
5000 feet. But this species is undoubtedly derived from 
the plains of India, being a very close ally of S. entellus, 
which has a wide distribution over the northern provinces. 
Another well-marked species of this genus is found high 
up in Eastern Tibet and North-western China, where it 
inhabits the mountain forests and has been named S. 
roxellane from its conspicuous turned-up nose. Borneo, 
Sumatra, and Java, have each of them distinct species of 
this wide-spread genus. 

Closely allied to the Langurs (Semnopithecus) is the 
very curious Long-nosed or Proboscis-monkey of Borneo, 
which seems to be confined to the lowlands near the 
mouths of the rivers in Sarawak and the adjoining dis- 
tricts of that island. It is the sole representative of the 
genus Nasalis. 

Passing back to the Ethiopian Region, we find in the 
place of Semnopithecus and Nasalis the genus Colobus, 
remarkable for the absence of a thumb on its hand, but 
in other respects closely allied to its Asiatic brethren. 
About ten species of Colobus are generally recognized by 
naturalists. They are distributed all over the forests of 


tropical Africa, being, perhaps, most abundant on the west 
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coast. One of them, Kirk’s Colobus (C. kirki) so far as 
has yet been ascertained, has been only met with in the 
island of Zanzibar, where, however, it is said to be now 
nearly extinct. Another well-marked species, the Guereza 
(C. guereza), is peculiar for its long-haired flanks and tail. 
It was originally discovered in Abyssinia, but is repre- 
sented by closely allied forms in British Kast Africa and 
on the Niger and Upper Congo. 

The Guenons, or long-tailed Monkeys of the genus 
Cercopithecus, which we now come to, are likewise entirely 
confined to the Ethiopian Region, and being exclusively 
inhabitants of forests, are naturally most numerous in the 
wooded districts of the west coast and in the great wooded 
valley of the Congo, They are very numerous in species, 
as many as forty different kinds having been discriminated, 
but are mostly confined to small specific areas, not more 
than one or two species as a rule occurring in the same 
district. Allied to the Guenons are the Mangabeys 
(Cercocebus) with about six known species, which has 
nearly the same area of distribution. 

Both Guenons and Mangabeys do well in captivity, and 
are always well represented in the Zoological Society's 
monkey-house, where they have, in some cases, bred young 
ones. As many as twenty-four different species of 
Cercopithecus will be found registered in the Zoological 
Society's Catalogues, and amongst them are some of the 
most beautiful and brightly coloured of the Quadrumana, 
such as the Diana Monkey (C. diana) and Brazza’s Monkey 
(C. brazze). 

In the Oriental Region the corresponding form of 
monkey is the Macaque (Macacus), about fifteen species of 
which are distributed over Southern Asia and its islands 
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down to Wallace’s Line. Some of these have a wide range, 
such as the Pig-tailed Macaque (1. nemestrinus) and the 
Crab-eating Macaque (J. cynomolgus), which occur in 
most of the large islands of the Indian Archipelago, as 
well as in the Malay Peninsula, but others are very limited 
in their specific areas. The Macaques ascend high in the 
Himalayas, M. rhesus or some of its allied forms going up 
to at least 10,000 feet above the sea-level. Moreover, two 
other nearly allied species of this genus are found to the 
north of the Himalayas, far beyond the limits of the 
Oriental Region. These are the Hairy-eared Macaque 
(M. lasiotis) of Szechuen, and the Tcheli Monkey (M. 
tcheliensis) of Manchuria. The latter inhabits the moun- 
tains of Yung-Ling, north of Pekin, in latitude 41° North, 
where the thermometer frequently descends to 10° below 
zero. An example of this rare monkey, which has been 
living in the Zoological Society’s menagerie since June 
1886, is always kept in a cage in the openair. A third 
species of Macaque (J. speciosus) is found in Japan, 
where it is the sole representative of the order Quadru- 
mana. It is stated to be found all over the island of 
Hondo or Nippon up to 41° N. lat. and if this be the 
case, has a higher range north than any other monkey 
now existing, except perhaps the Tcheli Monkey just 
spoken of. 

In the western part of the Palearctic Region, a single 
species of Macaque is also found. This is the Barbary 
Ape (M7. inwus), which frequents in the scrubby gorges of 
the mountains of Morocco and Algeria, and is also a well- 
known inhabitant of the Rock of Gibraltar. But whether it 
is an aboriginal denizen of “The Rock” or has been intro- 
duced by man is somewhat doubtful. At the present time, 
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being carefully protected by the authorities there, it is said 
to be increasing in numbers. 

It appears, therefore, that at least three or four species 
of Macaque must be considered as inhabitants of the 
Palearctic Region, while the remainder are confined to 
the Oriental Region. 

The series of Catarrhine, or Old World Monkeys, is 
closed by the Baboons, of which three genera are now 
usually recognized, one from the Oriental and two from 
the Ethiopian Region. The Oriental form of Baboons is 
the Black Baboon of Celebes (Cynopithecus niger)—a feeble 
representative of its African relatives in the most distant 
borders of the Oriental Region. The Black Baboon is 
stated to be also found in Batchian and the Philippines, but 
may possibly have been introduced by man into these 
localities. In Africa the Gelada Baboon (Theropithecus), 
with two somewhat doubtfully distinct species, is re- 
stricted to the mountains of Abyssinia, while the true 
Baboons (Cynocephalus) are spread over the greater part 
of the Ethiopian Region. Of the eleven or twelve species 
of Cynocephalus usually recognized, the best known per- 
haps is the Arabian Baboon (C. hamadryas)—the Sacred 
Monkey of the ancient Egyptians, the likeness of which 
is of frequent occurrence among the engravings on the 
Egyptian temples and tombs. Besides the south-west 
portion of the Arabian Peninsula it inhabits also Abys- 
sinia and extends into Upper Nubia. Another well- 
known Baboon is the Chacma (C. porcarius) of the Cape 
Colony. The proverbial unsightliness of the Baboons 
reaches its acme in the Mandrill (C. mormon) and Drill 
(C. lewcophxus) both from West Africa. 
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Section [V.—DIstTrRisuTIon oF New Woruip MOoNkKEYS 


The Cebidee, or Platyrrhine Monkeys, which we will now 
consider, are not so numerous as their cousins of the Old 
World, only from fifty to sixty species being usually 
recognized, although many of these are not very perfectly 
distinguished. They are also confined to much narrower 
limits than the monkeys of the Old World, being entirely 
restricted to the warmer portions of the Neotropical region, 
and, being purely arboreal in their habits, to those parts of 
it which are covered by dense forests. Their northern 
limit is Guatemala and the adjacent districts of Southern 
Mexico, the most northern locality for monkeys in the 
New World positively ascertained being about 23° N. lat., 
in the State of San Louis Potosi. This, it may be observed, 
is in striking contrast to the northern range of the Quadru- 
mana of the Old World, which, as has been shown, extends 
to 41° N. lat. To the west of the Andes of South America 
monkeys are only found as far south as the Gulf of 
Guayaquil, the arid and treeless nature of the whole 
southern portion of the west coast being quite unsuitable 
for forest-loving animals. To the east of the Andes, how- 
ever, monkeys extend all over the vast forests of the 
valleys of the Orinoco and Amazon and as far south as the 
wooded districts of Paraguay and the adjoining provinces 
of the Argentine Republic. Burmeister includes three 
species of Cebide in his list of the mammals of the La 
Plata States. 

The New World Monkeys are usually divided into 
about nine genera, amongst which the Spider-Monkeys, 
(Ateles) occupy the highest position. The Spider-Monkeys 
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number about ten species, which are distributed over the 
whole area occupied by the family as above described, 
being most numerous, perhaps, in the great forests of 
Amazonia. Closely allied to Ateles are the Woolly Spider- 
Monkeys of the genus Brachyteles, which are confined to the 
forests of South-eastern Brazil. They have been divided 
into three species, but the prevailing opinion amongst 
modern naturalists is, that these are really only varying 
forms of one species. 

The typical genus Cebus, which follows next in the 
series, numbers some eighteen or twenty species, many of 
which, however, are very imperfectly discriminated. This 
genus also has an extensive range, extending from 
Nicaragua to Paraguay, but being most numerously re- 
presented in Amazonia. With Cebus we close the first 
and most highly organized group of the New World 
Monkeys which constitute the first sub-family Cebide. 

The second sub-family of the Cebide, the Mycetine, 
contains only the single genus Mycetes with about six 
species, commonly known as Howlers, from their extra- 
ordinary voices, produced by a specially modified vocal 
organ. The Howlers have also a wide distribution in the 
New World, one species, I. villosus, being found as far 
north as Guatemala, whilst another, M. niger, occurs in 
Paraguay. 

The third sub-family of American Monkeys contains 
only two genera—the long and bushy-tailed Sakis (Pithecia) 
and the short-tailed Ouakaris (Brachywrus). Contrary to 
what is the case in the previous sub-families, the generic 
area of this group is much constricted, being confined to 
the basins of the Orinoco and Amazon and to Guiana, which 
is surrounded by them. ‘The five or six known species of 
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Saki are all inhabitants of various localities within this 
district. The mode of distribution of the three species 
of Ouakari is still more remarkable. Each of them, as 
first shown by Bates and afterwards further explained by 
Forbes, is limited to a comparatively small tract of forest 
on the banks of the Amazon and its afiluents. The 
Black-headed Ouakari (B. melanocephalus), as shown by 
the accompanying map (prepared by Forbes), which we 
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MAP OF THE SPECIFIC AREAS OF THE OUAKARIS. 
(P. Z. S. 1880, p. 647.) 


have been kindly permitted to use by the Zoological 
Society of London, is met with only in a tract traversed 
by the Rio Negro, the Bald-headed Ouakari appears to 
be confined to the triangle formed by the union of the 
Amazon with another affluent, the Japura, and the Red 
Ouakari to the forests on the north bank of the Amazon 
opposite Olivenca, and lying between the main stream and 
the river Ica. Each of them evidently takes the place 
of the others in its particular district. Of this peculiar 
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kind of distribution few instances are known amongst 
mammals, but many somewhat similar cases have been 
observed in birds, reptiles, and butterflies. 

The fourth and lowest sub-family of the Cebide 
(Nyctipithecinz) includes three genera—the Douroucoulis 
(Vyctipithecus), the Titis (Callithriz), and the Squirrel- 
Monkeys (Chrysothriz), and numbers altogether some 
twenty species. This group, as a whole, has a wide range 
like the two first sub-families, extending from Central 
America to Paraguay. But the species are most abun- 
dant in the centre of the area, where some of them, so far 
as is yet known, have a very limited range. 


SEcTION V.—DISTRIBUTION OF THE MARMOSETS 


Like the Platyrrhine Monkeys the little Marmosets, 
which constitute the family Hapalidx, are entirely re- 
stricted to the tropical forests of the New World. The 
family embraces but two genera generally acknowledged— 
Hapale with about seven, and Midas with about fourteen 
or fifteen species. But these small creatures are still little 
known, and it is probable that many more of them remain 
to be discovered when the vast forest-region through 
which they are distributed shall have been more thoroughly 
explored. The Marmosets do not extend so far north as 
the true Monkeys, only a single species (Midas geoffroy?) 
having yet been ascertained to range north of the Isthmus 
of Panama as far as Chiriqui. Thence, southwards, they are 
thinly distributed over the South American continent down 
to the northern provinces of the Argentine Republic, where 
Hapale penicillata is said to occur in the forests of Salta 


DISTRIBUTION OF MONKEYS AND LEMURS i 


and Jujuy. The Marmosets appear to be most nume- 
rous in the forests of Amazonia, where some of them are 
confined to very restricted districts. Our best account of 
these animals is to be found in the journals of the excel- 
lent observer Bates. 


SEcTION VI.—SuMMARY AND DEDUCTIONS 


The subjoined table contains a list of the genera of the 
Order Quadrumana, or Monkeys, and gives the approxi- 
mate number of species met with in each of the great 
geographical Regions. 
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SUMMARY AND DEDUCTIONS (continued). 
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DEDUCTIONS. 


1. The Order Quadrumana, or Monkeys, contains about 
212 species, divisible into twenty genera and four families. 

2. Monkeys are found only in the tropical and sub- 
tropical portions of the Eastern and Western Hemispheres, 
and are absent in Australia and Madagascar. 

3. The Monkeys of the Eastern and Western Hemispheres 
are quite distinct in structure,and belong to different families. 

4. In the Western Hemisphere Monkeys are restricted 
to the Neotropical Region, not occurring north of 20° 
N. lat., or south of 30° S. lat. 

5. In the Eastern Hemisphere some few species of 
Monkeys are met with as far north as 40° N. lat., and in 
Africa descend to 35° 8. lat. 

6. The Monkeys of the Ethiopian and Oriental Regions 
belong to distinct genera. 

7. The Anthropoid Apes are restricted to the tropics of 
Africa and Asia, the most highly organized of them being 
the Chimpanzees of Africa and the Orangs of Asia. 


Section VII.—DIstRIBUTION OF THE LEMURS 


The Lemurs, which by many recent authorities are united 
with the Monkeys to form the Order Primates, but which it 
is, in some respects, more natural to retain as an Order by 
themselves, number altogether some fifty species—only one- 
fourth of the number of the Quadrumana. Theyare also very 
different in geographical distribution, thirty-five out of the 
whole series being confined to the Malagasy Sub-region, whilst 
thefew remaining forms are met with onlyin isolated portions 
of the Ethiopian and Oriental Regions. Besides the family of 
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true Lemurs(Lemuride) this Order contains the two aberrant 
types, the Tarsier (Tarsius) and Aye-aye (Chiromys), both of 
themof family value. Wewill say the few words that are neces- 
sary about the distribution of each of these three families. 
The typical Lemurs (Lemwridz), are usually divided 
into four sub-families, the Jndrisine (Indrises), Lemurine 
(Lemurs), Galagine (Galagos), and Lorisinx (Slow Lemurs). 
Of these, as will be seen by the annexed table, the two first 
sub-families, which contain seven genera and about twenty- 
four species, are absolutely confined to Madagascar and its 
adjoining islets. It is, in fact, mainly the presence of these 
peculiar animals, which constitute altogether nearly one 
half of the whole mammal-fauna of Madagascar, that 
renders the Malagasy fauna so very different from that of 
any other part of the world’s surface, and makes it a moot 
point as to whether this zoological division should not be 
more properly treated as a “Region,” than as a “Sub-region.” 
When we come to the third sub-family—the Galagos—we 
find the typical genus Galago with its six species dis- 
tributed over continental Africa, but the three other genera 
of this family, which contains smaller animals of somewhat 
aberrant form, are again entirely restricted to Madagascar. 
The fourth and most aberrant group of the Lemurs, com- 
monly called Slow Lemurs, from their nocturnal habits and 
sleepy dispositions, contains four genera, two of which 
belong to the Ethiopian Region and two to the Oriental 
Region. Although they vary considerably in structure from 
the more typical Lemurs, there can be no doubt that the 
Slow Lemurs possess a true Lemurine structure in many 
important particulars, so that they must have had a com- 
mon origin with the true Lemurs. This fact would seem 
to show that the ancient “Lemuria,” as the hypothetical 
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continent which was originally the home of the Lemurs has 
been termed, must have extended across the Indian Ocean 
and the Indian Peninsula to the further side of the Bay of 
Bengal and over the great islands of the Indian Archipelago. 


Section VIII.—SumMMaAry AND DEDUCTIONS 


Table of the genera of Lemurs and of the number of 
species found in each Zoological Region. 
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SUMMARY AND DEDUCTIONS (continued). 
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1. About forty-eight species of the Order Lemures, 
belonging to seventeen genera and three families, are 
known. 

2. Of these thirty-six species, representing twelve genera, 
are restricted to the Malagasy Sub-region, which must be 
regarded as the special home of the Lemurine Mammals. 

3. The remaining forms of Lemurs are thinly spread 
over the Ethiopian and Oriental Regions, Lemurs being 
altogether absent in the Palarctic, Australian, Nearctic, 
and Neotropical Regions. 

4, The Aye-aye (Chiromys), forming a family of itself, 
is restricted to Madagascar. 


CHAPTER X 


DISTRIBUTION OF THE ORDER CARNIVORA 


Section I.—IntTropuctory REMARKS 


THE true Carnivora are widely distributed over the world, 
and occur, in fact, everywhere from north to south, 
with the exception of the Australian Region, where their 
functions in nature are performed by the flesh-eating 
Marsupials. The Polar Bear probably ranges farther 
north than any other species of mammal, while the 
southernmost point of the South American Continent is 
inhabited by the Magellanic Dog. In the Antarctic Seas 
the Carnivora are also represented by several species of 
Seals, but no land-mammal has yet been found on the 
Antarctic Continent. 

The Carnivora are very numerous, nearly 300 species 
belonging to seventy genera being usually recognized. 
They are usually divided by modern authorities into 
four well-marked sections: (1) the luroid, or Cat-like 
Carnivores, belonging to four families; (2) the Cynoid, 
or Dog-like Carnivores, consisting of the single family 
Canide; (3) the Arctoid, or Bear-like Carnivores, with 
three families; and finally, the Pinnipeds, or Marine 
Carnivora, with three families. We will take these in 
order, pointing out the most noticeable features in the 
distribution of the principal eu best-known forms in each 
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family, and only alluding to the less-known and more 
insignificant forms when remarkable for their special 
distribution or otherwise. 


Section I].—DIstTRIBUTION OF THE CAT-LIKE 
CARNIVORA 


The luroid, or Cat-like Carnivora, among which 
will be found the largest and most perfectly organized 
terrestrial animals in the present condition of the world, 
that have been modified to prey upon their weaker 
brethren, embrace four families, the Cats, Civets, Aard- 
Wolf, and Hyenas. The first family, the Felidz, or Cats, 
contains about fifty species of true Felis, together with the 
Cheetah, or Hunting-Leopard, which it is necessary to 
refer to a separate genus. The Cats are distributed all 
over the main portions of both the Old and New Worlds, 
failing, however, as already remarked, in the Australian 
Region, and not extending quite so far north nor quite 
so far south as the Bears and Dogs. No single Cat, how- 
ever, has anything like this wide area of distribution, all 
the species being more or less limited in their extension, 
and the Cats of the Old and New Worlds being always 
specifically different, unless it be in the case of the 
Northern Lynxes. We will shortly describe the specific 
areas of some of the best-known of these animals. 

The Lion, the undoubted king of beasts, though it for- 
merly penetrated far into Europe and even into England, 
is in these days essentially an African animal, but still ex- 
tends throughout Arabia, Asiatic Turkey, and Persia into 
Western India, where it occurs in the Western Provinces. 
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Though the Lion varies greatly in shape and colour, and 
in other minor features in different districts, it seems im- 
possible to accept the proposed division of it by some 
authors into species, or even into geographical sub-species. 
It is true that an expert, well accustomed to examine 
Lions, will usually be able to guess correctly the locality 
whence any particular specimen has been received, but 
this is by no means absolutely certain. 

The Tiger, the next noblest beast of prey existing in 
the present day, and by some writers assigned to a station 
superior even to that of the Lion, is essentially, no doubt, 
an inhabitant of the Oriental Region, but has extended its 
range in many places, probably within a not very distant 
period, far to the north. The Indian Peninsula may be 
said to be its focus, where it is found almost everywhere from 
the Himalayas, which it ascends to a height of 6000 or 
7000 feet, to Cape Comorin. Curiously enough, however, 
the Tiger is not found in Ceylon. Outside India the Tiger 
ranges throughout Northern Persia, Turkestan, and the 
southern provinces of China, reaching on the west up to 
Manchuria and Amurland, where, however, it has learnt 
to put on a thicker and longer coat in winter to protect 
it from the severe cold. To the south and east of India 
the Tiger extends all over the Siamese and Malay Peninsulas 
into Sumatra and Java, but not, it is believed, into Borneo. 
Tigers from Sumatra and Java do not, however, attain to 
the large dimensions of their brethren of India and the 
north. 

The third great Cat of the Old World, the Leopard, 
has a still wider distribution than its two larger brethren. 
Not only does it inhabit the whole of Africa, including its 


northern portion, but extends also nearly over every part 
Q 
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of the Oriental Region and into the confines of the Palie- 
arctic. The Leopard is met with throughout Western 
Asia, Persia, the Indian Peninsula, including Ceylon, the 
Siamese and Malay Peninsulas, China, and the larger 
islands in the Indian Archipelago. It varies much through- 
out its range, not only in size, but in shape and in the 
character of its markings; yet it is impossible to consider 
more than one species of Leopard as satisfactorily estab- 
lished. 

The fourth great Cat of the Old World, the Ounce 
(Felis wncia), distinguished at once from the Leopard by 
its white body-colour, thick fur, and much lengthened tail, 
is confined to the high ranges of Central Asia, and occurs 
only at elevations of over 8000 feet. In Gilgit, Hunza, and 
Tibet, it occurs occasionally within the range of the Indian 
sportsman, but is more frequent further north, and in the 
north-west ranges of Siberia and Amurland. 

After the four great Cats of the Old World, we must 
proceed to discuss the corresponding animals of the New 
World. These are two only in number, the Jaguar (F. 
onca), and the Puma (F. concolor), both inferior in size 
and organization to the Lion and Tiger, the places of 
which they are generally supposed to take in the Western 
Hemisphere. The Puma has a very wide distribution in 
America, extending over the greater part of both North 
and South America, from the most northern of the United 
States and British Columbia down to Patagonia. In the 
extent of its range from north to south, the Puma seems 
to surpass every other carnivorous animal. 

The Jaguar has likewise a very wide distribution in 
America, though it cannot rival the Puma in this respect. 
Its northern limit in these days appears to be Louisiana, 
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Texas, and the adjoining southern United States. Hence it 
ranges throughout Central and South America down to the 
Rio Negro of Patagonia. As might, however, have been 
expected from its being essentially a forest-loving animal, 
the Jaguar does not occur on the western side of the Andes 
south of Ecuador. 

Thus we may take it that of the six largest and finest 
carnivorous mammals of the existing creation, four are 
found in the Old Continent and two others, generally inferior 
in structure, in the New World. We need not here go 
at length into the distribution of the smaller cats, some 
forty or forty-five in number, as variously estimated. It is 
sufficient to say that those of the New World are specifi- 
eally distinct from those of the Old, except in the case of 
the Lynxes, in which the differentiation of the Canada 
Lynx (Ff. canadensis) from F. lynx of the Palearctic 
Region is perhaps somewhat doubtful. The cats of the 
Ethiopian and Oriental Regions are also, as a rule, different, 
and many of them are restricted to comparatively narrow 
geographical limits. 

The second genus of the Cat family (Felidx) contains 
only the Hunting Leopard, Cynzlwrus jubatus, which has 
somewhat the same distribution as the Lion. It is found 
all over Africa, and extends throughout South-western Asia 
and Persia into Western India up to the confines of 
Bengal. Attention, however, should be directed to a sup- 
posed second species of this genus, the Woolly Cheetah 
(C. laniger), which has hitherto been only met with in 
some of the higher districts of the Cape Colony. 

Next to the Cats we come to the Viverridz, or Civets, 
a much more numerous group containing about seventy 
species, usually divided into about twenty-four genera. 


244 THE GEOGRAPHY OF MAMMALS 


In the New World the Viverride are entirely unre- 
presented, and, as a rule, may be said to belong to the 
tropical portions of the Ethiopian and Oriental Regions, 
being entirely absent in the Australian Region. It may 
also be again remarked that the Malagasy Sub-region 
is quite peculiar as regards its Viverridx, six well- 
marked genera of this family being entirely restricted 
to that anomalous island, whilst the seventh, Viver- 
ricula, is probably only an introduction from the Oriental 
Region. 

In the Palzarctic Region the Viverride are feebly 
represented by a few scattered species which have strayed 
from the south into its limits, such as the Common Genet 
(Genetta vulgaris) and the Ichneumon (Herpestes ichneu- 
mon), which are both met with in Southern Spain and 
Algeria. Asa rule, again it may be said that the Ethio- 
pian and Oriental Viverridz are not only specifically but 
generically different. But one large genus, Herpestes, has 
its twenty species divided pretty equally between the two 
Regions, and the typical Civets, Viverra, are found both 
in Africa and India. 

A third family of the Aluroid Carnivora has been 
necessarily formed for the reception of the Aard-Wolf 
(Proteles cristatus). This is a hyenoid form well distin- 
guished by its extremely peculiar dentition. The Aard- 
Wolf appears to be restricted to the southern and eastern 
portions of Africa, and constitutes one of the most charac- 
teristic forms of Ethiopian mammal-life. 

Finally, closing the A‘luroid series, we have the small 
family of Hyenas (Hyznidx) containing three well- 
marked species, which, taken on the whole, must be 
denominated Ethiopian, as they all three occur within 
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the limits of that Region, and two of them at the present 
epoch are restricted to it. But the Striped Hyzena (Hyz2na 
striata) extends from North-east Africa through Arabia 
and Persia into Northern India, where it is common in the 
North-western and Central Provinces. It must therefore 
be registered as a common inhabitant of the Ethiopian 
and Oriental Regions. 


SEcTION IIJ].—DISTRIBUTION OF THE’ DOG-LIKE 
CARNIVORA 


The Cynoid, or Dog-like Carnivora, consists only of the 
single family Canidx. Of this the great mass of species 
(from thirty to forty in number) belongs to the true Dogs 
(Canis), which, as we shall see, are very widely distributed 
over the earth’s surface, whilst the three remaining genera 
are isolated forms, each of one species only, and are re- 
stricted to narrow geographical limits. 

The Dogs (Canis) are amongst the most hardy of 
known mammals, and are spread, as already stated, over 
the whole earth, being apparently adaptable to all the 
zones, whether tropical, temperate, or frigid. The ano- 
malous island of Madagascar is the only land to which 
they have not penetrated, that is, if we allow the Dingo 
of Australia to be an indigenous and not an introduced 
species, which is a point open to question. In the 
Arctic Regions the Polar Fox (Canis lagopus) extends 
as far north as any other carnivorous mammal, except 
perhaps the Polar Bear, and is found far above the 
Arctic Circle in both the Old and the New World alike. 
On the other hand, in the extreme south of the New 
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World we find the Magellanic Dog (Canis magellanicus), 
which extends to the very farthest extremity of the 
American continent, while in Southern Africa the Black- 
backed Jackal (C. mesomelas) is met with in the vicinity 
of Cape Town, and in Australia the Dingo, now only known 
in a semi-domestic state, is found over the whole con- 
tinent. But although, as we have shown, the genus Canis 
is so widely spread over all parts of the earth, the in- 
dividual species are in some cases confined to restricted 
areas. Many well-known members of the genus—such as 
the Wolf, the Common Fox, and the Jackal—have a very 
wide distribution. But other species of Dog have limited 
ranges, and not more than two or three of them are 
usually met with in exactly the same district. Examples 
of this restricted distribution are afforded by the Maned 
Wolf (Canis jubata) of Brazil and Argentina, by the Corsac 
(Canis corsac) of Central Asia, and by several of the 
African Fennecs. But as a rule it may be taken that the 
various species of Dogs are hardy animals with extended 
areas of distribution. 

Besides the genus Canis, the Dog family contains 
three other well-marked genera, each embracing but one 
species. One of these, the Bush-dog (Icticyon venaticus), 
is found only in Brazil and British Guiana, the two others, 
the Hunting-dog (Lycaon pictus) and the Long-eared Fox 
(Otocyon megalotis) are both peculiar to the Ethiopian 
Region, where the Lycaon appears to have a considerable 
range from north to south, but Otocyon is only known 
from the Cape Colony. 
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SecTION I[V.—DISTRIBUTION OF THE BEAR-LIKE 
CARNIVORA 


We now come to the third and last division of the 
terrestrial Carnivora, which consists of those allied to 
the Bears and therefore denominated Arctoid. This 
division embraces three families—the Uvrsidz, or Bears, 
which have a fairly wide distribution in both Hemi- 
spheres, the Procyonidx, or Raccoons, which, with a 
single exception, are confined to the New World, and 
the Mustelidx, or Weasels, which belong mostly to the 
Old World with a comparatively few representatives in 
the New World. 

The Bears (Ursidz), which head the group, contain, 
after the Cats, the largest and most destructive of the 
carnivorous animals of the present day. There has been 
a tendency of late days, unnecessarily, as we think, to 
augment the specific forms of the true Bears (Ursus). 
The species, recognizable by obvious external characters, 
do not appear to exceed ten in number. Taken as a 
whole the genus Ursus presents some very interesting 
features in its distribution. Its generic area embraces 
the whole of the Palearctic and Nearctic Regions and ° 
extends into the northern confines of the Oriental. In 
the Ethiopian Region Ursus is entirely absent, and consti- 
tutes an important lipomorph. In the Neotropical Region 
it is represented by a single species, the Spectacled Bear 
(U. ornatus) of the Andes. In the extreme north of the 
globe the Polar Bear (U. maritimus) ranges round the 
Arctic Circle. The next northern species met with is the 
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Brown Bear (U. arctos), which, under different forms and 
varieties, occupies the whole Palearctic Region, and is 
represented in the Nearctic by the scarcely distinct 
Grizzly Bear (U. horibilis) under various forms. <A third 
species is the Black Bear of North America (U. ameri- 
canus) which is represented in Japan by U. japonicus 
and throughout Central Asia by the Himalayan Bear 
(U. tibetanus). Finally, in the Oriental Region we meet 
with the Malayan Bear (U. malayanus), which is found 
not only in the Malay Peninsula but extends on one 
side into the islands of Sumatra, Java, and Borneo, and 
on the other side through Burma into North-eastern India. 
It is a curious fact that the Malayan Bear is entirely 
frugivorous, while its huge ally the Polar Bear, with 
exactly the same dentition, in all probability eats little 
else than flesh. — 

Besides the true Bear (Ursus), two other genera, each 
containing but a single species, must be placed in the 
same family. These are the Sloth Bear (Melursus) of 
India, which is restricted to the Indian Peninsula and 
Ceylon, and must be therefore regarded as a purely 
Oriental type, and the Aluropus (éluropus melano- 
leucus), which occurs only in the high mountains of 
Eastern Tibet and must be attributed to the Palearctic 
Region. 

As already stated the Procyonide, or Raccoons, which 
embrace six genera and about nine species, are inhabitants 
of the New World with one singular exception. This is 
the peculiar Panda (4lurus fulgens) of Nepaul, which, 
although at one time believed to belong to the Bear family, 
is now usually held to be most nearly related to the Rac- 
coons of America. With this one exception the Raccoons 
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are found only in the New World and mainly in the 
Neotropical Region, though as many as four species come 
within the limits of the, Nearctic Region. The true 
Raccoons (Procyon) have a representative in each of the 
two Regions, while the Coatis (Wasuwa) and the Kinkajou 
(Cercoleptes) just come within the boundaries of the 
Nearctic Region from the south, and Bassariscus is re- 
stricted to Central America. 

In the last family of terrestrial Carnivora belonging to the 
Arctoid division, we find a much more numerous group, 
the Mustelidx, or Weasels, embracing about seventeen 
genera, represented by upwards of eighty different species. 
On the whole it may be said that the Mustelidx are most 
abundant in the Nearctic, Palearctic, and Oriental Regions, 
and less well represented in the Ethiopian and Neotropical 
Regions, while, like the rest of the Carnivores, except Canis, 
they are wholly absent in Australia. The eleven known 
Neotropical Mustelidx belong to five genera, three of which 
are peculiar to this Region, while the two others, the Otters 
(Lutra) and the Weasels (Mustela), are both wide-ranging 
forms met with also in the Nearctic Region and broadly 
diffused in the Old World. It may be remarked, however, 
that Weasels (Mustela) do not occur in the Ethiopian 
Region, where, however, the Otters (Lutra) are repre- 
sented by two species. The Nearctic Region is tenanted 
by several well-marked forms of the Musteline group, 
amongst which we may specify the Sea Otter (Zatax), the 
Skunks (Mephitis and Spilogale), and the Glutton (Gulo) ; 
the last-mentioned type, however, being likewise found 
in the Palearctic Region. 
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SECTION V.—DISTRIBUTION OF THE MARINE CARNIVORA 


The Marine Carnivora, or Pinnipeds, which close the 
series of mammals of this order, are, as has already been 
shown, distributed on quite a different system from that 
which prevails in the terrestrial groups of mammals. As, 
however, they resort more or less to land for breeding 
purposes, the laws which regulate their distribution are 
more like those of terrestrial mammals than those which 
guide the distribution of such purely oceanic forms as the 
Cetaceans. We have already discussed the main facts of 
the distribution of the Pinnipeds in a former chapter of 
this work (Chapter VIII. sect. 2), and it is not now neces- 
sary to repeat them, further than to point out that of the 
three families comprised in this group the Otariidz, or 
Sea-lions, are essentially Antarctic, only passing to the 
north in the Pacific where three species occur. On the 
other hand the Walruses (7'richechus), which are the sole 
constituents of the second family Trichechidz, are still 
more absolutely Arctic, being only found in the North 
Atlantic and the North Pacific. The third family of Pin- 
nipeds, of which about nine generic forms are recognized, 
are, on the other hand, much more widely diffused, though 
most prevalent in high and low latitudes and but feebly 
represented within the tropics. It should be also specially 
noted that the five known genera of Antarctic Phocidwx are 
quite different from those of the Arctic seas, although one 
of them (Macrorhinus) has wandered far up the coast of 
Western America to the shores of Southern California. 
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SEcTION VI.—SuMMARY AND DEDUCTIONS 
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Table of the genera of Carnivora, and of the approxi- 
mate number of species met with in the principal Zoological 
Regions. 
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A. TERRESTRIAL CARNIVORA (continued). 
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A. TERRESTRIAL CARNIVORA (continued). 
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B. MARINE CARNIVORA 
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DEDUCTIONS 


divisible into fifty-eight genera and eight families. 


Vv. 
Mesirenia. 


VI. 
Notopelagia. 
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1. About 260 species of terrestrial Carnivora are known, 


2. They are distributed pretty equably over all the 


Regions of the earth except Australia, where the Dingo 
(possibly introduced) is their only representative. 
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3. The only Carnivores in Madagascar are Civets 
(Viverridx), and out of the seven genera of that family 
represented there six are peculiar. 

4, There are no Bears (Ursidx) in the Ethiopian 
Region. 

5. The Raccoons (Procyonidz), with a single exception, 
are peculiar to the New World, where they may perhaps 
replace the Civets (Viverridz), which are confined to the 
Old World. 

6. The Marine Carnivora consist of three families 
which are divided into eleven genera and about twenty-six 
species. 

7. The Walruses are characteristic of the Arctic Seas 
and the Sea-lions of the Antarctic, but in the Pacific the 
Sea-lions are also found in the North. 

8. The Seals (Phocidz) are both Arctic and Antarctic, 
but are represented by quite different genera in these two 
areas. 


CHAPTER XI 


DISTRIBUTION OF INSECTIVORES, BATS, 
AND RODENTS 


SecTIon I—IntTRopDUcTORY REMARKS 


THE three Orders, to which it is proposed to devote the 
present chapter, contain the most difficult and least known 
members of the whole class. They are very numerous, 
especially the two latter groups, nearly all of small 
size, and in most parts of the world have been very im- 
perfectly studied. Within these last few years large 
additions have been made to our knowledge of them, 
especially in the case of the Rodents, and their proper 
systematic arrangement is still a matter of much discus- 
sion amongst naturalists. Under these circumstances, and 
looking to the fact that these small mammals are of much 
less general interest than their larger brethren, it is not 
proposed to go very fully into the subject of their geo- 
graphical distribution, but merely to point out some 
of the leading and less controvertible facts known upon 
this part of their history. We will commence with the 
Insectivores, which are generally allowed to be in many 
respects allied to the Carnivores, although they present 
certain points in their structure which appear to show 
a probability of their original descent from much lower 


forms. 
256 
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Section IJ.—DIstrIsuTION OF INSECTIVORES 


The Insectivores are for the most part widely scattered 
over the earth’s surface, but not very numerous in species 
except in certain localities. In the Australian Region they 
are entirely absent, their place in nature being there taken 
by the Insectivorous Marsupials, and in the Neotropical 
Region, they have only penetrated as far south as certain 
districts in the Northern Andes. In this case also we may 
suppose that their functions are performed by the smaller 
Opossums (Didelphyidx), which subsist almost entirely 
upon insects. In almost every other part of the earth, as 
we shall see, the Insectivores are represented either by 
special types or by members of the widely-spread group 
of Shrews. 

As will be seen by the tables given below (p. 260) the 
Insectivores, according to a moderate estimate, are sup- 
posed to number about 230 species, divisible into forty-one 
genera. These genera are grouped in ten families, on the 
distribution of each of which a few words may be said. 

At the head of the Order it is best to place the Kaguan, 
or Flying Lemur as it is commonly called, though its 
structure is so peculiar and its affinities so little obvious 
that it might perhaps be more properly ranked in an Order 
by itself. Of this family only a single genus (Galeopithecus) 
with two species is known, one found in the Malay 
Peninsula and the islands of the Eastern Archipelago, and 
a second, smaller form in the Philippine group. The 
Galeopithecidx, therefore, may be placed as a characteristic 
form of the Oriental Region. 


The second family of Insectivora, the Tupaiidx, or 
R 
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Tree-shrews, with two genera and about fifteen species, is 
likewise confined to the Oriental Region, and forms another 
characteristic group of that Region. 

In the third family of Insectivorous Mammals the 
Macroscelidex, or Jumping Shrews, which, though held to 
represent the Tree-shrews in Africa, are very different in 
appearance and are essentially terrestrial in their habits, 
must be considered as a purely Ethiopian type, though one 
form (Macroscelides rozeti) has crossed the limits of the 
Ethiopian Region into Algeria. 

The fourth family of Insectivora, the Hrinaceide, or 
Hedgehogs, are rather more widely diffused. The true 
Hedgehogs (Zrinaceus), of which about fourteen species 
are known, are spread all over the Ethiopian Region 
except Madagascar, and are likewise found in the Oriental 
and Palzarctic Regions. The second genus of Hrinaceidx 
(Gymnura), of which two species are distinguished, is 
restricted to the Oriental Region. 

In the fifth sub-family of this Order the Soricide, or 
Shrews, we find the most numerous and the most widely 
extended mammals of this group. Though these little 
animals are still very imperfectly known and many more 
species must remain to be discovered, they already number 
some 125 species. These are spread over nearly the whole 
earth except the Australian Region and the Neotropical 
Region, where, however, in the northern borders two or 
three species are known to occur. The Musk-shrews 
(Crocidwra) are the most numerous of all the genera, more 
than eighty species of these little animals having been 
already described. They are found in Africa and Mada- 
gascar and are also numerous in the Oriental and Pale- 
arctic Regions, but do not occur at all in the New World. 
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Others of the eleven genera of this family, however, are 
based on one or two species and have a much more 
limited distribution, such as the Water-shrew (Crossopus) 
of Europe and Northern Asia, and Nectogale, the Web- 
footed Shrew of Tibet. 

After the Shrews follow the Moles (Talpidz) of which 
about eleven genera are known containing altogether about 
twenty-three species. The Moles are specially character- 
istic of the Palsarctic and Nearctic Regions, to which 
nearly all the genera and species are confined, but one 
or two species of true Moles (Talpa) have invaded the 
confines of the Oriental Region. 

The seventh family of Insectivores (Potamogalidz) 
contains only two isolated forms—Potamogale from West 
Africa and Geogale from Madagascar. This group must 
therefore be attributed to the Ethiopian Region. 

Allied to the last-named family, but still more closely 
to the Tenrecs which follow them, are the two species of 
the remarkable genus Solenodon, to find which we must 
go, strangely enough, as far as the West Indian Islands. 
Here linger the last representatives of this singular 
group of Insectivores, one species, Solenodon paradocxus, 
being restricted to Hayti and the other, S. cubanus, to 
Cuba. 

The Tenrecs (Centetidx), which form the ninth family 
of Insectivorous Mammals, number as many as twenty- 
one species which belong to seven genera, of which the 
distribution may be very shortly described, as they all 
belong to the island of Madagascar, and constitute one 
of the most curious of the primitive forms of animal life 
that render the Malagasy Sub-region so remarkable. 

Finally, closing the Order of Insectivores, we find the 
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Golden Moles (Chrysochloridz), a family containing but 
one genus, Chrysochloris, with seven species all confined 
to the Ethiopian Region. 


Summary and Deductions as regards the Insectivores 
Table of the families and genera of the Order Insecti- 
vora, showing the approximate number of species in each 
of the Regions. 
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Summary and Deductions as regards the Insectivores 
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Summary and Deductions as regards the Insectivores 


(continued). 
ol a oe cS 
| aE eee ecm 
B= Be = Por =e > Yoel os | cour Id 
—a@ilee) se) Se/ se) §s/ es] 88 
Sexi ko’ AS! sS|/6S|29|/ ao] 8e 
53) 2h Sh| Selah) Sh) Se| eh 
| i) a3 
PR Se | Se | es] ee | el | oe |e 
ea = hen ee te Ls 
= ian = ze 


| 
| 


ac 


Famizy VIII. 
SOLENODONTID. 
33. Solenodon . 


Famity IX, 
CENTETID. 


34. Centetes 1 
35. Hemicentetes . 3 
36. Ericulus 4 
37. Microgale . Sa eae bis 
ac. Oryzoryctes . 2) | 4 
il 
1 
21 


39. Limnogale . 
40. Echinops 


FamIy X. 
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DEDUCTIONS 


1. The Order Insectivora consists of ten rather isolated 
family groups, distributed generally over the earth, except 
in Australia, where they are absent, and the Malagasy 
Sub-region and South America, where they are very 
feebly represented. 


DISTRIBUTION OF INSECTIVORES, BATS, AND RODENTS 263 


2. About 230 species of Insectivores are recognized, 
arranged in forty-one genera. 

3. The most numerous and all-pervading group of 
Insectivores is the Shrews (Soricidz), of which upwards 
of 120 species are known. 

4, Many of the families of Insectivores are excessively 
local in distribution, the Kaguans and Tree-shrews being 
peculiar to the Oriental Region, the Elephant-shrews and 
Golden Moles to Africa, the Solenodonts to the Greater 
Antilles, and the Tenrecs to Madagascar. 


Section III.—DiIstTrisuTion oF Bats 
(a) Introductory Remarks 


The Bats, which constitute the Order Chiroptera, are, 
after the Rodents, the most numerous of all mammals, 
upwards of 530 species being already recognized, and many 
others probably awaiting further researches. As regards 
their distribution, it must be recollected that their powers 
of flight, which render them capable of passing over tracts 
of water that could not be crossed by other small mammals, 
place them in a somewhat different category from ordinary 
Mammals. At the same time the mode of their occur- 
rence on the earth’s surface presents many interesting 
features, concerning which a few words should be said. 
In these remarks, however, we shall be brief, as the Bats 
are not creatures of general interest, and as a rule are 
little studied except by the scientific worker. 
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(b) Chief Points in the Distribution of Bats 


The first point to be noticed in the distribution of this 
extensive Order is, that the members are divisible into two 
well-marked and easily recognized sections. To the first of 
these belong the fruit-eating Bats of the family of Ptero- 
podide#, sometimes recognized as a Sub-order under the 
title “ Megachiroptera.” This section contains about 110 
species, divided into eighteen genera, the whole of which 
are entirely confined to the tropical and sub-tropical 
portions of the Eastern Hemisphere, and are quite un- 
known in the New World. They are spread over the 
Ethiopian, Oriental, and Australian Regions, the African 
forms, about five in number, being mostly generically 
distinct and peculiar to that continent. One of the most 
remarkable of these is Hpomophorus, distinguished for 
its large lips and capacious mouth, of which eleven or 
twelve species occur in the Ethiopian tropics. In the 
Oriental and Australian Regions Lpomophorus is replaced 
by Pteropus, with as many as fifty or sixty species. It 
is a remarkable fact that Pteropus has never reached 
the African continent, although two of its species occur 
in the Comoro Islands, only about 200 miles distant from 
the African coast. 

Passing onwards to the five families of Insectivorous 
Bats, we find the two first of these, the Rhinolophide and 
Nycteridx also absent in the New World, although they 
are distributed in larger or smaller numbers over most 
portions of the Old World, including Australia. The 
fourth family, Vespertilionidx, which is the most nume- 
rous group of all, embracing some 200 species and twenty 
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genera, is found in every Region, and seems to pervade 
nearly the whole of the earth’s surface, and to extend 
far north and south. The common Pipistrelle (Vespertilio 
pipistrellus), ranges into the high north of Europe ; while 
another species of the same genus (V. magellanicus) 
inhabits the cold and desolate shores of the Straits of 
Magellan. 

The Serotine Bat (V. serotinus) is remarkable as the 
only species of Bat that is known to inhabit both the Old 
and New Worlds, being found in North America as far 
south as Guatemala. It also extends over a great part 
of the Oriental and Ethiopian Regions. 

The fourth family of Insectivorous Bats, the Emballo- 
nuridx, easily distinguished by the tail perforating the 
inter-femoral membrane or being produced far beyond it, 
has likewise an extensive distribution, as members of the 
fifteen genera into which it is divided occur in every one 
of the six Regions. But these Bats are more abundant 
within the tropics, and are only feebly represented by a 
few stray forms in the Nearctic and Palzarctic Regions. 
Of the two Bats known to occur in New Zealand, one 
(Mystacops) is a member of this family, and is peculiar 
to New Zealand. This and another Bat (Chalinolobus 
morio), belonging to the family Vespertilionide, are the 
only two indigenous mammals of the New Zealand group, 
the Rat Mus maorium, often attributed to it, being 
probably a modern introduction. 

The last family of Bats, the Phyllostomatidx, or Vam- 
pires, are entirely restricted to the Neotropical Region, 
where they form one of the most characteristic groups of 
mammals, being very numerous alike in species, genera, 
and individuals. Of the thirty-six genera, with upwards 
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of eighty species, which belong to this family, the two 
most remarkable are the purely blood-sucking forms Des- 
modus and Diphylla, which present an extraordinary 
modification of their digestive organs, specially adapting 
them for a diet of blood. These little animals, in fact, are 
those which have given such a bad reputation to the whole 
family of Vampires, though it was formerly supposed that 
the Vampirus spectrum, and other larger forms of tropical 
America, were likewise sanguinivorous in their habits. But 
this large Bat is now known, like many other represen- 
tatives of the same family, to subsist mainly upon fruit, 
whilst other Vampires feed on a mixed diet of fruit and 
insects, or on insects only; and others again of the larger 
forms are said to prey chiefly upon the smaller members 
of their own order. 
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(c) Summary and Deductions as regards the 
Order Chiroptera. 


Table of the genera of Bats, showing the approximate 
number of species found in each of the six Regions. 
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(c) Summary and Deductions as regards the 


Order Chiroptera (continued). 
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(c) Summary and Deductions as regards the 
Order Chiroptera (continued). 
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DEDUCTIONS 


1. The Order of Chiroptera, or Bats, contains about 530 
known species which are divided into ninety-five genera 
and six families. 

2. They are found in every part of the world except 
within the Arctic and Antarctic Circles, and even in many 
islands where no other mammals occur. 

3. The Fruit-bats (Pteropodidx) are met with only in 
the Old World, and mainly within the tropics. 

4. The Vampires (Phyllostomatide) are entirely re- 
stricted to the Neotropical Region, except two or three 
species (out of eighty) which have passed over the boun- 
daries into the Nearctic Region. 

5. Two forms of the Vampires (Desmodus and Diphylla), 
having their dentition and digestive organs specially 
modified for that purpose, feed on the blood of living 


animals. 


Section I[V.—DIsTRIBUTION OF RODENTS 


Rodents are by far the most numerous of all the Orders 
of Mammals, comprising, according to a moderate calcula- 
tion, nearly 1400 species which are arranged in 159 genera 
belonging to twenty-one distinct families. They are also 
among the most universally distributed of terrestrial 
mammals, being found in all latitudes high and low, and 
abundant in every part of the earth except Australia, 
where they are feebly represented by a few genera and 
species. The Rodents, especially the Mice (Muridz), to 
which family rather more than half their number belong, 
are still imperfectly known; their arrangement and classi- 
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fication have recently undergone important changes, and 
continual discoveries of new species and new alliances are 
made by several busy naturalists who are engaged mainly 
on a study of the smaller mammals. Under these circum- 
stances it is hardly necessary for our present purpose to 
mention more than the names of most of the twenty-one 
families which constitute this complicated group, but we 
shall endeavour to pick out, as we go through them, some 
of the most noticeable facts connected with the distribution 
of these mammals. 

Adopting Mr. Thomas’s recent classification of the 
genera of this group! (with a few slight deviations) as the 
best authority, we find the Anomaluridz, a singular 
group of Flying-Squirrel-like Rodents, at the head of 
the Order. This family, with its three genera (Anoma- 
lurus, Idiwrus, and Zenkerella), is purely Ethiopian, 
the eleven or twelve species which are referred to it 
occurring only in tropical Africa. Passing on to the next 
family, the Squirrels (Sciwride), we have an extensive 
group of about 240 species divided into eleven genera 
distributed nearly all over the earth’s surface, with the 
exception of-the Australian Region and Madagascar, where 
they are entirely deficient. The most numerous genus is 
that of the true Squirrels (Sciwrus) which, subject to the 
exception just mentioned, is fairly distributed over the 
whole of the earth. 

The Castoridz, or Beavers, which come next, are 
represented in the present day only by the genus Castor, 
with two species, one of which occurs in the high latitudes 
of the Palearctic and the other in those of the Nearctic 


1 «©On the genera of Rodents,” P. Z. S. 1896, p. 1012. Cf. Palmer, 
**Science,” N. S., vi., p. 103 (1897). 
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Region. These two species are closely allied and perhaps 
scarcely distinguishable. 

The Haplodontiide, or Sewellels, allied to the Squirrels, 
contain only the single genus Haplodontia, the species 
of which are confined to the Nearctic Region. 

In the fourth family of the Rodents we meet with more 
familiar objects. The Gliride, or Dormice, with six genera 
and about nineteen or twenty species, have a curious 
distribution, being found only in the Ethiopian, Oriental, 
and Palearctic Regions. Each of these Regions, however, 
has its peculiar genera, true Glis and its allies belonging 
to the Palearctic Region, whilst Graphiwrus is strictly 
Ethiopian, and the two remaining genera are restricted to 
the Oriental Region. 

We now come to the Mice, or Mwridez, which, as already 
indicated, are exceedingly numerous and all-pervading 
creatures. Mr. Thomas places the 730 species of this 
family in seventy-eight genera. Mice are most numerous, 
perhaps, in the tropics, but are also well represented in 
Arctic latitudes, and in the shape of Lemmings (Lemmus), 
extend far towards the Pole. 

They are not abundant in Australia proper, being repre- 
sented there chiefly by the peculiar genus Hydromys and 
a few species of Mus. In Madagascar the seven genera of 
Muride met with are likewise altogether restricted to that 
anomalous island. 

The Mole-rats (Spalacide), which follow next in 
Mr. Thomas’s series, are a small and peculiar group, 
the members of which imitate the subterranean life 
of the Moles. The typical genus Spalax, with eight 
species, is confined to the Palearctic Region, whilst 
the Bamboo Rats (Rhizomys), represent the group in 
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the Oriental Region and Tachyoryctes in the Ethiopian 
Region. 

The Pocket-gophers (Geomyidz), which are entirely 
restricted to the Nearctic Region, contain only two genera 
and nine species. Allied to them are the Heteromyidz, 
a more numerous group of seventy or eighty species, 
entirely restricted to the New World, and, with the excep- 
_ tion of a few stray species of Pocket-mice (Heteromys), 
to the Nearctic Region. 

The tenth family of Rodents, the Bathyergidx, belong 
entirely to the Ethiopian Region, over which they are thinly 
represented by fifteen or sixteen species. The Naked 
Sand-Rat of Southern Abyssinia and Somaliland (Hetero- 
cephalus glaber), is one of the most extraordinary-looking 
Mammals in the world, being almost entirely without hair 
and covered with a yellowish naked skin ; it is subterranean 
in its habits. 

The Dipodide, or Jerboas, which we now come to, are 
well known for the great length of the hind limbs and the 
kangaroo-like manner of their progression ; they consist of 
six genera and about thirty-three species, all of which, 
except one (Zapus), are restricted to the Palearctic Region. 
The six species of Zapus, are spread over the Nearctic 
Region from the far North down to Mexico, where, how- 
ever, they are restricted to the highlands. 

Allied to the Jerboas is the Jumping-Hare (Pedetes 
caffer), which forms an allied family of itself, and is re- 
stricted to Southern and South-eastern Africa. 

We now arrive at the series of Porcupiny Rodents, 
of which as many as seven families are usually recog- 
nized. These are mostly found in the Neotropical Region, 


and four of them indeed, the Chinchillidx, Dasyproctide, 
S 
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Dinomyide, and Caviidx, containing what are usually 
called the Chinchillas, Agoutis, Giant-mice, and Cavies, are 
entirely restricted within its limits, while a fifth family, 
the Hrethizontidx, or Tree-Porcupines, has a single genus 
in the Nearctic Region. 

The Octodontide, a large group of seventy or eighty 
species, divided into some twenty-two genera, are also 
mostly Neotropical, but four peculiar types, Ctenodactylus, 
Massoutiera, Pectinator, and Petromys forming a little 
group by themselves, are Ethiopian. The true Porcu- 
pines, Hystricidx, of which three genera are known, are 
found in the Ethiopian, Oriental, and Palzearctic Regions, 
typical Hystria being the only one met with in Europe and 
Northern Asia. 

Finally, at the close of the long series of Rodents, 
we have the two groups of Pikas and Hares, markedly 
differing from the nineteen previous families in their 
dentition, and therefore assigned to a separate Sub-order 
of Rodents as Duplicidentati. The Pikas (Ochotoma), of 
which some sixteen species are recognized, are restricted 
to the highlands of the Nearctic and Palearctic Regions. 
The Hares (Leporidv) have a much wider distribution, 
having representatives in every part of the world’s sur- 
face except in the Australian Region and Madagascar. 
Of Lepus proper some sixty species are now recognized, 
the greater number of which occur in the Palearctic 
and Nearctic Regions, whilst they are generally scarcer 
further south, though well represented in Africa. 
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SECTION V.—SUMMARY AND DEDUCTIONS 


Table of genera of Rodents, showing the geographical 
distribution of the species. 


DISTRIBUTION OF RODENTS 


SAS igs eta on ics 
a3||'23|o8 es S2|88| 28) gs 
29 || S| S| Se ‘S| B| oO] =e 
Se 22|22/"e|"2|o2| 42 ae 
elec (eee see Meee ya) ea aac 
La s eS s > 
Famity I.' 
ANOMALURIDZ. 
1. Anomalurus rae 9 9 ans 
WR, Moving. 5 686 o 6 1 Il + 
3. Zenkerella. ; 1 il tee 
11 1a 
Famity II, | 
SCIURIDA. 
4. Reithrosciurus .. . 1 opera cee eeoctl leace 1 oe 
DMPNCLUS Mei, Mie. ie ceirs | Beeaninees Ara lhe eclllbetesraa | Maercr 1 
GMOeMTsen eee aie --sn (LOGE \iccsc (ele Wt ses |, GO | 1b 1: °3 
ease emia at ose s ere ABOU ct lee kc dleee Ni tee SO Il 
Baspermopnilus. tyes el 40 Wises ses | Sea | ove |oaee 24 | 16 
Se TOMY Ses cy Mo Mcee ithe Wiese | wey la less. Tome Ih ey line 
OPAL CLOUUVS 2c, Teale ats a |) AON cee sesh ro [esce il aco | 4 |, <6 
11. Eupetaurus ee hee ee Ha ed as see 
12. Petaurista . 
13. Sciuropterus . 
14, Nannosciurus. 
Famity IIT, 
CASTORIDA. 


15. Castor 


276 


Ig: 
18. 
19. 
20. 
21. 
22. 


23. 
24, 
| 25. 
| 26. 
27, 
28, 
29, 
30. 
31. 
32, 
33. 
34, 
35. 
36. 
BT 
38. 
39. 
40. 


THE GEOGRAPHY OF MAMMALS 


DISTRIBUTION OF RODENTs (continued). 
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DISTRIBUTION OF RODENTS (continued). 
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DISTRIBUTION OF RODENTS (continued). 
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DISTRIBUTION OF RODENTS (continued). 
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DIsTRIBUTION OF RODENTS (continued). 
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DISTRIBUTION OF RODENTS (continued). 
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DEDUCTIONS 


1. The Order Rodentia is the most numerous of all the 
chief Mammalian groups, containing nearly 1400 species, 
which are divided into 170 genera and 21 families. 

2. The Rodents are distributed all over the world both 
in temperate and tropical climes, and are abundant every- 
where, both in species and individuals, except in Australia 
where they are poorly represented. 

3. The most all-pervading and numerous family of the 
Rodents is the Muwridx (Mice), which are upwards of 600 
in number and are the only members of the group met 
with in Australia and Madagascar. In Madagascar the 
Muridxz are represented by a small group of indigenous 
genera. 

4. The Porcupine-like Rodents, of which there are 
seven families, are specially characteristic of the New 
World, only the typical Porcupines (Hystricidz) and tive 
peculiar genera of Octodonts being inhabitants of the New 
World. 

5. Two families of Rodents, the Pocket-gophers (Geo- 
myide) and the Kangaroo-rats (Heteromyidx), are speci- 
ally characteristic of the Nearctic Region, the Jerboas 
(Dipodidx) of the Palearctic, and the Sand-rats (Bathy- 
ergide) of the Ethiopian Region. 


: | 


CHAPTER XII 


DISTRIBUTION OF HYRAXES, ELEPHANTS, 
AND UNGULATES 


SECTION I.—DIsTRIBUTION oF HYRAXES 


THE Hyraxes and Elephants are nowadays often annexed 
to the Ungulates, and arranged only as Sub-orders of that 
great Order, to some members of which they have been 
shown to be more or less allied by forms of life now 
extinct. But as, in the present case, we are dealing only 
with existing mammals, it seems better to give to these 
two groups their full rank as “Orders,” which they have 
an abundance of special characters to justify. The 
Hyraxes, of which, taking Mr. Thomas’s recently published 
account’ as our guide, about fourteen species belonging 
to the single genus Hyrax are more or less accurately 
known, may be regarded as a characteristic form of the 
Ethiopian Region. As shown by Mr. Thomas’s map (op. 
cit. p. 58) they are distributed all round the coast of 
Africa from Senegal through the Cape to Upper Egypt, 
and also in many places, where they have been searched 
for, in the interior. Beyond the African continent they 
extend through Arabia into the borders of Palestine, where 
the celebrated “coney ” of the Scriptures (Hyrax syriacus) 


1 “On the species of the Hyracoidea,” by O. Thomas, P, Z. S. 1892, 
p. 50. 
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is met with. The Hyraxes are, in most cases, inhabitants 
of arid rocks, but in other cases are strictly arboreal in 
their habits. 


SUMMARY AND DEDUCTIONS AS REGARDS THE 


OrpDER HyYRAXES 
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1. The Order Hyraces contains a single genus (Hyraz) 
forming a single family Hyracide with about fourteen 
known species. 

2. They are found only in the Ethiopian Region, 
including Arabia and South Palestine. 


Section I].—DIstRiBuTION OF ELEPHANTS 


Of this grand form of animal life, formerly much more 
abundant on the earth’s surface, there remain in the 
present epoch but two species, one of which is a character- 
istic form of the Ethiopian Region and the other of the 
Indian Region. The African Elephant, which, besides its 
external peculiarities, should be referred from the structure 
of its teeth according to some authorities to the sub-genus 
Lowodon of the paleontologists, was formerly found in 
suitable spots all over the continent of Africa from the 
Sahara and Upper Nubia down to the Cape. In these 
days it has in most places been driven by the sportsmen 
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and hunters for ivory far into the interior, but is still to 
be found in enormous herds in some of the more remote 
localities of Africa. In the Cape Colony the only spot 
where it is said still to exist is the forests of the Knysna. 

The Indian Elephant (Hlephas indicus) inhabits the 
forest-lands of British India, Ceylon, Burma, the Malay 
Peninsula, and Sumatra. Its occurrence in Borneo in a 
wild state has not yet been certainly ascertained. In 
India, according to Mr. Blanford, Elephants are still found 
wild along the base of the Himalayas, also in the great 
forest-countries between the Ganges and the Kistna, in the 
Western Ghats, and in the forest-clad ranges of Nagpore, 
but in former times their range was naturally much more 
extensive. Attempts have been made to separate the 
Elephants of Ceylon and Sumatra from the continental 
form as different species, but though there are some 
grounds for so doing, the distinctions have not been 
satisfactorily established. The Indian Elephant may be 
regarded as a characteristic form of the Oriental Region, 
as the African Elephant is of the Ethiopian. 

Although we are here only dealing with species of 
mammals actually in existence, it should be borne in mind 
that the Mammoth (2. primigenius) has only compara- 
tively recently ceased to exist on the earth, as is proved 
by the frozen carcasses of this Elephant that have been 
exhumed in the tundras of Northern Siberia, and by the 
enormous abundance of its fossil teeth, which are, even at 
the present day, a recognized article of commerce. The 
Mammoth had a very different distribution from the two 
existing Elephants and was essentially Palearctic in its 
range, although it appears to have extended across 
Behring Strait into Alaska. 


286 THE GEOGRAPHY OF MAMMALS 


SUMMARY AND DEDUCTIONS AS REGARDS THE 


ORDER PROBOSCIDEA 
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1. The Order Proboscidea contains only the genus 
Elephas (forming a family Elephantidze) with two existing 
species. 

2. One of these belongs to the Oriental and the other 
to the Ethiopian Region. 


Section II].—GENERAL DISTRIBUTION OF THE 


UNGULATES 


The Ungulates which we now arrive at, and which 
constitute the ninth order of mammals according to the 
arrangement here adopted, contain the greater number of 
the largest and most highly developed forms of the whole 
class of mammals and embrace in their varied series 
nearly all the animals (such as the Horse, Sheep, Goat, 
Ox, Deer, Camel, and Pig) which are most useful to man- 
kind, although we cannot always recognize the original 
stocks from which the domesticated forms of these animals 
have descended. The mode of the distribution of these 
Mammals over the earth’s surface is, therefore, of special 
interest, and we must say something about each of the 
groups into which they are usually divided in classification. 
The 300 species of Ungulates usually recognized constitute 
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about seventy-one genera which are referred to thirteen 
families. Some of these families, however, have only one 
or two species at present existing to represent them, and the 
great mass of Ungulates, taking them as a whole, belong to 
the Ox-family, Bovidx, which contains about 200 species. 


Section IV.—DIsTRIBUTION OF RHINOCEROSES 


We will begin the Ungulates with what is called by 
naturalists the Perissodactyle section, which, although 
abundant in former ages, is represented in the present state 
of the earth’s fauna only by three distinct types forming 
so many families, the Rhinoceroses, the Tapirs, and the 
Horses. In each of these families there remain a few 
species only, the relics of a vast number of ancestors 
which have preceded them. 

Of the existing Rhinocerotidz only five well-ascertained 
forms are known, two of which belong to Africa and three - 
to India, although many other species have been suggested 
upon more or less sufficient evidence. The Rhinoceroses 
of the Ethiopian Region belong to quite a distinct section 
of the genus from the Oriental form. These two animals 
commonly, though not very correctly, called the “Black” 
and “ White” Rhinoceroses, are best distinguished by the 
shape of the upper lip, which in the “ Black” Rhinoceros 
is long, pointed, and extensile, and in the “White” 
Rhinoceros is short, square, and truncated. The Short- 
lipped Rhinoceros (Rhinoceros simus), now nearly extinct, 
has never been met with north of the Zambesi River, which 
forms the northern boundary of many of the peculiar 
mammals of the Cape district. On the other hand, the 
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Black Rhinoceros (R. africanus) extends from the Cape 
all up the Eastern side of Africa into the plains of the 
Atbara and Upper Nile. 

The Oriental Rhinoceroses are three in number. Two 
of these have only one horn on the nose, while the third 
is provided with two of these appendages. Of the former 
the large Indian Rhinoceros (R. wnicornis) appears to be 
confined to the North-eastern provinces of the Indian 
Peninsula, whilst the smaller one-horned form (R. 
sondaicus) ranges from the Sunderbunds of Bengal 
through the Malay Peninsula down to Java, Sumatra, and 
perhaps Borneo. The third Oriental species, the Sumatran 
Rhinoceros (2. swmatrensis), has nearly the same range 
as the last-named species, but appears to extend rather 
farther north. Thus we may consider the existing 
Rhinoceroses as typical forms of the Ethiopian and 
Oriental Regions, but not to be met with in any other 
part of the world’s surface. 


SEcTION V.—DISTRIBUTION OF TAPIRS 


The second family of Perissodactyle Ungulates, the 
Tapirs, has a still more remarkable distribution. Out of 
the five known species four belong to the Neotropical 
Region, while the fifth, which in some respects is more 
closely allied to one of the American Tapirs than the 
American Tapirs are to one another, is an inhabitant of the 
Oriental Region, being met with only in the Malay 
Peninsula and Sumatra. This is a good instance of the rare 
phenomenon of “discontinuous distribution” which, how- 
ever, may be explained by the fact known from geology 
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that the Tapirs were formerly a prevalent group over a 
large portion of the earth’s surface, so that in these days 
we have only to deal with a few scattered remnants of a 
former considerable series. 

Of the American Tapirs two (Tapirus bairdi and 
T. dow?) are found in Central America, a third (7. roulinz) 
occurs in the Andes of Colombia and Peru, and a fourth 
(T. americanus) is widely distributed over the South 
American continent from Venezuela to Paraguay. 

The Tapirs may be therefore considered as a char- 
acteristic form of the Neotropical and Oriental Regions, 
and a “lipomorph” or absent form in all other parts of the 
world’s surface. 


SEcTION VI.—DISTRIBUTION OF HORSES 


The third family of Perissodactyle Ungulates comprises 
the Horses (Zquidx), now a very isolated group, although 
allied to the Tapirs by many extinct intermediate forms. 
The Horses at present known to exist in a state of nature 
belong to about nine species, of which three may be 
attributed to the Palearctic Region and six to the 
Ethiopian. Among the Palearctic species the recently 
discovered Equus prjevalskii of the deserts of Central 
Asia is the sole living representative of the typical section 
of the genus Hquwus with callosities on both the fore and 
hind limbs. The other eight species all belong to the Asinine 
section, with callosities upon the hind limbs only. Unless 
it shall turn out to have been Hquus prjevalskiz, the exact 


1 On the species of Horse, consult Sir William Flower’s ‘‘ The Horse” 
(London, 1891, Kegan Paul & Co.). 
i 
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progenitor of our domestic Horse is extinct, but it was in 
all probability of Palearctic origin. 

The two Asses of Asia are the Kiang of High Tibet 
(Equus kiang), which is a larger animal clad with a thick 
coat of fur in winter, and the smaller, more sandy-coloured 
and thin-coated Onager (Hquus onager), which occurs in 
many parts of the deserts of Western Asia and intrudes 
into the Oriental Region in Cutch. Passing on to Africa we 
find two members of the Asinine section still wild in the 
North-eastern part of that continent. These are Hquus 
teniopus of the deserts of Nubia and £. somalicus of 
Somaliland. The former of these was probably the origin of 
our domestic Ass (Hquus asinus). Going farther south- 
wards into Africa we meet with four distinct species of the 
beautifully striped Asses commonly called Zebras, viz. (1) 
the Quagga (HZ. quagga) of the Cape Colony, now nearly, if 
not quite, extinct ; (2) the Mountain Zebra (Z. zebra) also 
confined to Africa south of the Zambesi, and now becom- 
ing extremely rare; (3) Burchell’s Zebra (LZ. burchellv) dis- 
tributed under slightly varying characters from the 
Transvaal to British East Africa along the eastern portion 
of the continent; and (4) Grévy’s Zebra (2. grevii) of 
southern Abyssinia and Somaliland. 

The Horses (Hquidz) of the present epoch may, there- 
fore, be regarded as characteristic of the Palearctic and 
Ethiopian Regions. 


Section VIL—DistrisuTION OF BovINE MAMMALS 


At the head of the great Arctiodactyle section of the 
Ungulates, which we now enter upon, we meet with the 
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numerous and important family Bovide, to the variety 
and extent of which in the present day we have already 
alluded. The Bovidx in fact contain nearly two-thirds 
of the species of Ungulate animals now existing on the 
world’s surface, and embrace at least 200 species belong- 
ing to forty-five distinct genera, amongst which are the 
Sheep, Ox, and Goat, the animals of which the flesh is 
mostly used for food by civilized man. 

According to the arrangement of Flower and Lydekker, 
the Bovidz are divisible into about ten sub-families, the 
seven first of which embrace the mammals commonly 
known as Antelopes. These are mostly met with in the 
more open districts of the Ethiopian Region, where in 
former days they roamed about in exuberant multitudes, 
but have been sadly diminished at the present time by 
the persecutions of the sportsman and the hunter. We 
have not space here to go into the numerous and varied 
forms of Antelopes, but must refer our readers who wish 
for special information on that subject to “The Book of 
Antelopes” now in process of publication. It must suffice 
to say that the roll of Antelopes numbers some 150 
species, of which 9 are attributable to the Palearctic 
Region, 4 to the Oriental, and 135 to the Ethiopian 
Region. Three of the Oriental species belong to peculiar 
genera restricted to that Region, and the fourth is a Gazelle, 
a member of a genus which is also well represented in 
the Palearctic and Ethiopian Regions. It is therefore 
evident that the Antelopes, although slightly represented 
elsewhere, form one of the most predominant and charac- 
teristic features of the Ethiopian Region. 

The Rupicaprine, forming the eighth sub-family of 
Bovidx, and containing what are commonly called the 
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Mountain-Antelopes, have a very different distribution. 
They are absolutely unknown in the Ethiopian Region, 
and are found mostly in the Palearctic Region with stray 
species in the Oriental and Nearctic Regions. The well- 
known Chamois (Rupicapra) is the typical form of this 
group. It is confined to the western portion of the 
Palearctic Region, and is the single species of the genus. 
In Eastern Palzarctica it is represented by the genera 
Cemas and Nemorhexdus, some species of which occur 
also on the higher mountain-ranges of the Oriental 
Region. In the Nearctic Region the Rocky Mountain 
Goat (Haplocerus montanus) is the sole representative 
of the Mountain-Antelopes. 

The Goats and Sheep (Caprinz), which follow next, 
have nearly the same sort of distribution. It should be 
mentioned that the distinctive differences between the 
Goats and Sheep, from a structural point of view, are 
very difficult to define; and that the two forms are so 
nearly allied that it has been proposed by some naturalists 
to unite them into one genus. The Caprinx altogether, 
although by no means satisfactorily worked out at present, 
may be held to embrace some twenty-six species, of which 
nineteen are Palearctic, two are Nearctic, five are Oriental, 
and one species only (Capra walie of the high ranges of 
Abyssinia) occurs within the confines of the Ethiopian 
Region. The Caprinx are represented in the Nearctic 
Region by two, or possibly three, species of Sheep, which 
extend from Alaska, along the main range, nearly down 
to Northern Mexico. 

Finally closing the long list of the family Bovide 
we have the oxen, or typical Bovinz, embracing about 
twelve or thirteen species, and thinly distributed over the 
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Palearctic and Oriental Regions, but with certainly one 
Nearctic representative, and two, or possibly three, in the 
Ethiopian Region. The true origin of our domestic cattle 
(Bos), is lost in obscurity, but is usually attributed to 
Palearctic ancestors, although the progenitor of the 
humped form, or Zebus, may have more probably been 
Oriental. The two Bisons belong, one to the Palzearctic 
and one to the Nearctic Regions, and are very nearly 
allied. The Yak (Poephagus) is confined to the higher 
mountain ranges of Central Asia, and must be therefore 
reckoned as Palearctic. The characteristic Oriental forms 
of bovine animals are the Bantengs (Bibos), of which sub- 
genus three species are commonly recognized. The Ban- 
tengs extend from the mountains of Northern India 
through the ranges of the Malay Peninsula into the 
Sondaic Islands. Of the Buffaloes (Bubalus) three species 
are commonly recognized, one of which is Indian, the 
parent of the well-known domestic form, while two, or 
perhaps three, other nearly allied species are peculiar to 
Africa. Finally, closely allied to the Buffaloes, and hardly 
distinguishable from them, we have the little Anoa of 
Celebes, and the lately discriminated Bubalus mindor- 
ensis of the Philippine Islands. 


Section VIII.—DistrisuTION oF PRONGBUCKS 


The second family of Artiodactyle Ungulates embraces 
only a single species strictly confined to the Nearctic 
Region, and constituting one of its most peculiar types. 
This is the Prongbuck (Antilocapra americana), ot the 
western prairies of the United States, which (as was first 
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ascertained in this country) carries hollow horns, like 
those of the Bovidz, but sheds them regularly every year, 
like the deciduous antlers of the Stags. 


SECTION [X.—DISTRIBUTION OF GIRAFFES 


The next family of Arctiodactyles, the Giraffide, consists 
likewise of what is called a monotypic form, embracing a 
single species only, and limited, in the present epoch, en- 
tirely to one Region of which it is one of the most charac- 
teristic animals. The Giraffe (Girafia camelopardalis) is 
distributed over the greater part of Africa, from Senegal 
through the Southern Sahara to Upper Nubia, and thence 
southward throughout Eastern Africa in suitable localities 
to the Cape. So far as we know at present it is not found 
within the great wooded regions of the Congo valley and 
western coast, but is certainly met with on the Niger and 
on the Upper Gambia. As has recently been well shown by 
Mr. de Winton (P. Z. S. 1897, p. 275) the Giraffe presents 
us with two geographical forms, which may be designated 
either as species or sub-species. The Northern Giraffe 
(Girafia camelopardalis typica) which is met with in 
Senegal and thence across the Sahara to Upper Nubia, 
Somaliland, and British East Africa is distinguished from 
the Southern Giraffe (Girafia camelopardalis capensis) by 
several characters, especially by the great prominence of 
the third frontal horn which is barely apparent in the 
southern Giraffe. The Cape Giraffe seems to be met 
with in suitable localities all up the east coast into British 
Kast Africa, where it is stated that the two forms meet. 
More accurate information about the two forms of Giraffe 
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is, however, highly desirable, and the areas of the two 
sub-species require to be carefully studied. 


SECTION X.—DISTRIBUTION OF DEER 


The seventh family of Ungulates which we now come 
to, though it cannot rival the Bovide, is likewise of 
importance in an economic point of view, the flesh of 
nearly all the Deer-tribe forming an acceptable food for 
mankind. In our survey of the deer we shall follow as 
nearly as possible Mr. Lydekker’s “Deer of all Lands,” 
the most recent and best authority on the subject. Mr. 
Lydekker acknowledges eleven genera of this family, 
containing altogether nearly sixty species. Of these 
genera ten belong to the typical Deer and one to the 
Musk-deer (Moschus). « 

Deer are found in all the six Regions of the world 
except the Australian and Ethiopian. Their absence 
in Australia, as is the case with nearly all the highly 
organized groups of mammals, can be easily understood, 
but it is difficult to imagine why there should be no Deer 
in the Ethiopian Region, when in the New World they 
have passed so abundantly into South America. We are not 
aware that any explanation can be given of this anomaly, 
unless it be that their place is taken by the Antelopes. 
Commencing with the Reindeer (Rangifer) and the Elk 
(Alces), we find these two types restricted to the northern 
portions of the Palearctic and Nearctic Regions. Whether 
it is possible to recognize more than one species of each 
of these forms is a matter of doubt. At any rate all the 
local races of both the genera are closely allied. 
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The true Deer (Cervus), which we come to next, 
form the most numerous genus of the family, being about 
twenty-two in number. They are about equally divided 
between the Palearctic and the Oriental Regions, with 
one representative, the Wapiti (C. canadensis) in the 
Nearctic Region. This occurrence is exactly in a line with 
that of the stray species of Sheep (Ovis), Bison (Bos), and 
Mountain Antelope (Haploceros) in the same Region, but 
is not sufficient, supported though it may be by other 
similar facts, to convince us of the necessity of recognizing 
a “Holarctic” Region. It should be stated also that 
typical Cervus is essentially characteristic of the Palzearctic 
Region, throughout which (with the above-mentioned 
exception of the Wapiti) the members of this splendid 
group of animals are distributed, whilst the sub-genera 
Awis, Rusa, and Rucervus take its place in the Oriental 
Region. ‘ 

The Muntjacs (Cervulus) embrace about five species 
essentially Oriental, although two of them intrude within 
the bounds of the Palearctic Region. 

In the curious form Llaphodus we meet with a Deer 
with a tufted head which nearly conceals its minute 
antlers, restricted to the northern portion of the Palzearctic 
Region, and leading us on to the Water-Deer (Hydrelaphus) 
of Southern China, in which the antlers are absolutely 
wanting. 

Of the Roes (Capreolus) there seem to be three local 
races, which are often considered as so many species. 
These allied forms range over the whole extent of the 
Palearctic Region. 

We now come to that strange animal the Milou 
(Elaphurus) which has been sometimes associated with 
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the true Cervi, but which, as has been recently pointed 
out by Mr. Lydekker, possesses essentially distinctive 
characters in its remarkable horns, large and spreading 
hoofs, and long tail, besides other peculiarities. Mr. 
Lydekker is of opinion that the genus “has nothing to 
do with any of the living Old World Deer except the 
Roes, whilst its alliance with the American Deer (Cariacus) 
seems to be close.” If such be the case its patria is 
indeed remarkable, for, though only yet certainly known 
from captive specimens obtained in the Imperial Park, 
near Pekin, it is said to have been originally brought from 
Kashgaria, and must therefore be a Palearctic form. 

The second section of the sub-family Cervine contains 
the American Deer of which two genera are usually 
recognized—Cariacus! and Pudwa—containing altogether 
at least twenty or twenty-one species, which are distributed 
throughout the Nearctic and Neotropical Regions. As 
all naturalists agree they form a very natural group, 
connected by many common characters which separate 
them from all the existing Deer of the Old World, 
although the fossil genus Anoglochis, formerly found in 
Western Europe, seems to have been a closely allied form. 
As in the case of Cervus the sub-divisions of Cariacus 
have special areas of distribution, Dorcelaphus being the 
most northern form, whilst Blastocerus, Xenelaphus, and 
Subulo take its place in South America. The small Deer 

1 We regret not to be able to follow Mr. Lydekker in using the generic 
term Mazamua for this group. Mazamais a term which has already been 
most carefully studied and condemned by the late Professor Baird 
(“North American Mammals,” p. 665) to be rejected for vagueness. Its 
author, Rafinesque, seems to have been an erratic person whose writings 
should be held to be of no authority whatever, and it is very doubtful 


whether any of his names, which were mainly based on the phantoms of 
his own imagination, should be employed in Science. 
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of the genus Pudua, distinguished from Cariacus by its 
remarkable foot-structure, consists of two species, one from 
Chili and Western Patagonia and the other from the high 
Andes of Ecuador. 

The Musk-Deer which constitute a second well-defined 
sub-family of the Cervidw and should perhaps even be 
recognized as a different family, contains only the genus 
Moschus, with two species, which are restricted to the 
Palearctic Region. 


SEecTION XI.—DISTRIBUTION OF CHEVROTAINS 


The Tragulidez, or Chevrotains, consist of a few animals 
of small size, often known as Moose-Deer, which are 
intermediate in structure between the Deer, the Camels, 
and the Pigs. There are only two known genera of these 
animals at present existing, of which one (7ragulus), with 
about five species, belongs to the Oriental Region and the 
other (Hyomoschus), with a single species, is peculiar to 
Western Africa. The latter form is closely allied, if not 
identical with the extinct Dorcatheriwm of the tertiaries of 
the Old World, and is placed by some authorities in the 
same genus. Other extinct forms of small Ungulates serve to 
connect the Chevrotains, in former epochs, with the Deer. 


SEcTion XII.—DISTRIBUTION OF THE CAMELS 


The forms of the Camel family now existing are two 
only, the true Camels of the Old World and the Lamas 
of the New. These are now separate in structure as in 
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locality, but seem to be alike descendants of a group of 
extinct Camel-like ancestors formerly found in North 
America. The two species of Camelus now living are the 
One-humped Camel (C. dromedarius) and the Two-humped 
or Bactrian Camel (C. bactrianus) both of which are now 
best known in a domestic state. Indeed the original home 
of the One-humped Camel has not yet been certainly 
ascertained, although it is usually supposed to have been 
Arabia, where wild Camels are said to have existed about - 
the commencement of the present epoch. We may there- 
fore, perhaps, class the Arabian Camel as an Ethiopian 
type. But the true home of the Bactrian or Two-humped 
Camel is certainly the great deserts of Central Asia, where 
specimens of the wild species have been obtained both by 
Russian and English explorers. We may therefore place 
the Bactrian Camel as a Palearctic animal. 

The two wild species of Lama—the Huanaco and 
Vicuna—are found only in the temperate portions of the 
Neotropical Region; from one or both of these are 
descended the Lamas and Alpacas of domesticity. The 
Lamas may consequently be classed as an indigenous 
form of the Neotropical Region. 


Section XIIJI.—DIstTRiBUTION OF SWINE-LIKE 
UNGULATES 


At the end of the great Ungulate series we come to the 
Swine or Swine-like mammals, of which the existing forms 
are usually assigned to four separate families, the 
Hippopotamuses, Wart-Hogs, true Swine, and Peccaries. 
Most of these forms, except the Swine, have in these days 
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a very limited distribution, but in former days the whole 
series was connected, in locality as in form, by hosts of 
ancestors now extinct. 

The Hippopotamide, or Hippopotamuses, formerly 
widely-spread over the whole world, have now only two 
surviving species, the larger Hippopotamus amphibius, 
which is met with in nearly all the great African lakes and 
rivers, and the smaller Liberian Hippopotamus (H. 
libertensis) which has hitherto been found only in one of 
the rivers of Liberia. As regards the existing creation, 
therefore, this peculiar form of Ungulates must be re- 
garded as strictly Ethiopian. 

The second family of Swine-like Ungulates—the Wart- 
hogs (Phacocheridx)—is also entirely confined to Africa, 
where two species are widely distributed from Upper 
Nubia, throughout Eastern Africa, down to the Cape 
Colony. 

The true Suidx, or Swine, to which the Wart-hogs are 
indeed closely allied, embrace three genera—Sus, Pota- 
mocherus and Babirussa. The typical Swine (Sus) are 
found in the southern part of the Palearctic and the 
Oriental Regions, extending from Southern Europe, through 
Western Asia into India and the islands of the Indian 
Archipelago. It is difficult in many cases to ascertain 
what are the real wild species of this group, the domestic 
forms having varied much under domestication for many 
ages and having been carried by man all over the world. 
It is probable that the Swine of New Guinea—the so-called 
Sus papuensis—and those of other Eastern islands may be 
descendants of domestic or semi-domestic animals. 

In the Ethiopian Region the place of Sus is taken by 
the River-hog (Potamocherus), with a slightly different 
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dentition. Two or perhaps three distinct species of this 
genus have been generally recognized, but the recent 
researches of Dr. Forsyth Major (cf. P. Z. S. 1897, p. 359) 
tend to show that we are by no means yet well acquainted 
with the species of this difficult group. The third genus 
of Suid, the Babirussa, remarkable for the peculiar shape 
of its four tusks, exists only in the far-away island of 
Celebes and (perhaps introduced) in the adjacent island of 
Bouru. It must, therefore, be attributed to the Oriental 
Region, to which, we believe, we have now definitely shown 
(see above, p. 146) that Celebes must be referred. 

The fourth and last family of Swine-like Ungulates con- 
tains only the Peccaries (Dicotyles) of the New World. The 
two species belonging to this genus range from Texas and 
the Southern United States down to Patagonia; and must 
be regarded as purely Neotropical in their geographical 
classification, although one of the species—the Collared 
Peccary—undoubtedly intrudes slightly within the boun- 
daries of the Nearctic Region. 
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SEcTION XIV.—SuUMMARY AND DEDUCTIONS 


Table of the genera of the Order Ungulata with the num- 
bers of species belonging to the great Zoological Regions. 
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SUMMARY AND DEDUCTIONS (continued). 
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DEDUCTIONS (continued). 
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SUMMARY AND DEDUCTIONS (continued). 
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DEDUCTIONS 


1. The Order Ungulata contains about 306 known 
species, arranged in seventy-one genera and thirteen 
families. 

2. Ungulates are found all over the earth except in the 
Australian Region. In the Malagasy Sub-region there is 
but one species, which may possibly be a recent intro- 
duction. 

3. Ungulates are most abundant in the Ethiopian 
Region, where 156 species occur. Of the great family 
Bovidee 138 out of 200 known species are restricted to this 
Region. 

4, There are no Bovine Ungulates in the Neotropical 
Region, and only five (all nearly allied to recent or extinct 
Palearctic forms) in the Nearctic Region. 

5. In the Neotropical Region there are representatives 
of only four out of the thirteen families of Ungulates— 
Tapirs, Deer, Camels, and Peccaries. 

6. There are no Deer (Cervidz) in the Ethiopian 
Region. 

7. The New World has only 38 species of Ungulates 
against 270 found in the Old World. 


eS <iab nical 


CHAPTER XIII 


DISTRIBUTION OF THE CETACEANS AND 
SIRENIANS 


Iy a previous chapter on this subject (Chapter VIIL., p. 197) 
I have already stated the principal facts known respecting 
the distribution of these two marine orders of mammals 
and need not now repeat them. But I append a list of 
the genera with the approximate numbers of the generally 
recognized species and some general indications of their 
ranges, and I add some general deductions. 


Table of the genera of the Order Cetacea, showing the 
approximate number of valid species and their distribution. 
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SUB-ORDER 
ODONTOCETI. 
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Sub-family I. 
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GENERAL DISTRIBUTION. 


China, Indian Ocean, South 
America (partially fluviatile) 
Indian Ocean and South Atlantic. 

Widely diffused. 

Widely diffused. 

Widely diffused. 

Antarctic and Pacific Ocean. 
Widely diffused. 

Unknown. 

Antarctic Ocean. 

South Seas. 

Indian Ocean. 


| Atlantic and Pacific Ocean. 
Indian Ocean and Trawnddy 


River. 
Atlantic and Pacific. 
Widely diffused. 
Widely diffused. 
Widely diffused. 


Arctic Seas. 
Arctic Seas. 
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DEDUCTIONS 


1. The Order Cetacea contains from eighty to ninety 
known species, belonging to about forty-four genera and 
four families. 

2. Cetaceans are found in all seas from the Equator to 
within the Arctic and Antarctic Circles, and in some of 
the larger rivers (the Ganges, Brahmaputra, Indus, and 
Irawadi in the Old World, and the Amazon and La 
Plata in the New). 

3. The species of Oceanic Cetaceans are mostly very 
widely distributed, especially the Delphinide, but in some 
cases are local, some species being confined to the Arctic 
and Antarctic Seas respectively, and some being peculiar 
to the Pacific and to the North Atlantic. 

4. The Fluviatile Dolphins proper constitute a family 
of themselves (Platanistidx) with a very singular distribu- 
tion, one genus being restricted to the rivers of India, and 
two others to those of South America. 

5. Besides the Platanistidze some of the Delphinidz are 
found in rivers, such as Orcella flwminalis in the Irawadi, 
and Sotalia tucuwi (with perhaps others of the same genus) 
in the Amazon. 

6. None of the great lakes of any continent is known 
to be inhabited by Cetaceans. 


CHAPTER XIV 
DISTRIBUTION OF EDENTATE MAMMALS 


Section I.—IntTrRopuctory REMARKS 


As is the case with most ancient groups, we find the 
various types of Edentate Mammals strictly limited to 
certain localities on the earth’s surface, so that the study 
of their distribution, especially when taken in connec- 
tion with what we know of the extinct forms of the 
same group, comes to be a matter of much interest. 
In the present case, however, we propose to . confine 
our remarks to the existing Edentates, as we are dis- 
cussing the distribution of recent and not of fossil 
mammals, and merely to allude to the extinct forms 
when necessary. 

As regards the existing Edentates, as has been well 
shown by one of our leading authorities on mammals, 
those of the Old World and those of the New are essen- 
tially distinct. The two Old World families commonly 
assigned to this order, are so different in important points 
of structure from the American families, that it may be 
even considered doubtful whether they were derived from 
the same primary branch of mammals. We will, there- 
fore, take the two groups separately, and begin with the 
forms of the New World. 
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Section IJ].—DIsTRIBUTION OF THE NEw WorRLD 
EDENTATES 


The Edentates of the New World are at present repre- 
sented by three families, the Sloths (Bradypodidz), the 
Ant-eaters (Myrmecophagidz), and the Armadilloes (Dasy- 
podidz), all well distinguished from each other, although 
essentially modified on the same plan of structure, and 
more or less united together by other Edentates now 
extinct. All three families belong entirely to the Neo- 
tropical Region, although one of the Armadilloes appears 
to have intruded itself farther north than the generally 
recognized northern boundary of that Region. 

Of the Sloths, two genera are well established—the 
Three-toed Sloths (Bradypus), with about five species, and 
the Two-toed Sloths (Cholopus), with two species. The 
Sloths are entirely arboreal in their habits, and are met 
with only in the dense forests of Central and Southern 
America, from Nicaragua down to Bolivia and Southern 
Brazil. 

The Ant-eaters, of which three well-marked forms are 
known, belonging to so many genera, each with one species, 
have a somewhat wider distribution, being not absolutely 
confined to the tropical forests. The Great Ant-eater 
(Myrmecophaga jubata), extends as far north as Guate- 
mala, and from Costa Rica southwards is found in suitable 
localities all through Venezuela, Guiana, and Brazil to 
Paraguay. 

The Tamandua Ant-eater (Tamandua tetradactyla), 
which varies much in colour and markings, extends even 
farther north than its larger brother, as specimens have 
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been obtained in Southern Mexico. Southwards it passes 
throughout South America as far as Paraguay, where Reng- 
ger assures us it is common, and widely distributed. The 
little Two-toed Ant-eater (Cyclothurus didactylus), a purely 
arboreal form, is also found in Guatemala, Nicaragua, and 
Costa Rica, but does not range so far south as the two 
former species, though it extends throughout the great 
Amazonian valley into Peru. 

The Dasypodidx, or Armadilloes, which contain the 
third family of American Edentates, are more numerous 
and more diversified in their characters than the two pre- 
ceding families. The eighteen or twenty species generally 
recognized by naturalists may be divided into four sub- 
families and seven genera. The general area of their 
distribution is rather larger than that of the Sloths and 
Ant-eaters. One Armadillo, as has been already men- 
tioned, goes as far north as Texas, and Armadilloes are 
found all over the Argentine Republic down to Patagonia. 

The most remarkable of the Armadilloes, and one that 
must form a sub-family by itself, is the little Pichy-ciego 
of the Argentines (Chlamydophorus truncatus), which is 
found in the sandy plains of the vicinity of Mendoza, and 
also, as has been recently ascertained, near Bahia Blanca 
in the eastern part of the Argentine Republic. <A second 
species of this genus, more recently discovered (C. retusus) 
is met with in Bolivia. 

The typical Dasypodine, consisting of about eleven or 
twelve species divided among four genera, are distributed 
all over the area of the family, south of Panama, but do 
not range into Central America, so far as has hitherto 
been ascertained. 

The Giant Kangaroo (Priodon gigas), which belongs to 
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this sub-family, is the largest Armadillo known, measuring 
about three feet in the length of its body: it inhabits 
the forests of Guiana and Brazil. The three species of 
Tolypeutes, which have the power of rolling themselves 
up into a ball like a Woodlouse, are restricted to the 
pampas of Argentina and Bolivia. The members of the 
two other genera of Dasypodinz (Dasypus and Xenurus) 
range from Guiana to Patagonia, but are mostly met with 
in the south. 

Of the third sub-family (Tatusiinz), distinguished 
from the rest of the group by the peculiar structure of 
the fore-feet, five species, all belonging to the genus 
Tatusia, are known. One of these, the Peba Armadillo, 
passes up through Central America into Texas, and is also 
widely distributed throughout South America down to 
Paraguay. Another species of this genus, 7. hirsuta, dis- 
tinguished by its thick covering of hair, occurs in Western 
Peru, and the remainder are found in different parts of 
South America. 

The very curious Armadillo, described in 1872 by M. 
Milne-Edwards (Nouv. Arch. d. Mus., vii., p. 177, 1871) from 
an imperfect specimen as Scleroplewra bruneti, is from 
the province of Ceara, North Brazil. It should apparently 
form a sub-family of itself. 


Section III].—DIstrIBUTION OF THE OLD WoRLD 
EDENTATES 


The Old World mammals, placed in the Order of 
Edentates, perhaps more from the want of a better position 
for them than for any other reason, belong to two families 
—the Maniidz, or Pangolins, and the Orycteropodide, or 
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Aard-Vaarks. Of the Pangolins about seven species are 
generally acknowledged by naturalists, of which three 
belong to the Oriental and four to the Ethiopian Region. 
The species of each region belong to different sections of 
the genus. The Oriental Section consists of the Javan 
Pangolin (Manis javanica), which ranges from Burma 
through the Malay Peninsula to Java and Borneo; the 
Chinese Pangolin (If. aurita) from China, Assam, and 
Nepal; and the Indian Pangolin (M. pentadactyla) of India 
and Ceylon. Of the four species of the African section 
only one (Temminck’s Pangolin) occurs out of the West 
African Sub-region, extending into EKastern and Southern 
Africa. Finally we have the Orycteropodidzx, or Aard- 
Vaarks, which comprehend only the single genus Orycte- 
ropus, With two species entirely restricted to the Ethiopian 
Region, and forming one of its most characteristic types of 


mammal-life. 


Section I[V.—SUMMARY AND DEDUCTIONS 


Table of the families and genera, showing the number 
of species in each Region. 


Total. 
I 
II. 
Neotropical. 
III. 
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SuMMARY AND DEpDUucTIONS (continued) 
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DEDUCTIONS 


1. The Order Edentata contains about thirty-eight 
species, referable to fourteen genera and five families. 

2. The Order is predominantly Neotropical, three of 
the families (the Sloths, Ant-eaters, and Armadilloes) with 
twenty-nine out of the thirty-eight species being confined 
to this Region. 

3. Of the two remaining families one (the Aard- Fats) 
is purely Ethiopian, and the other (the Pangolins) is 
common to the Ethiopian and Oriental Region. 


CHAPTER XV 


DISTRIBUTION OF MARSUPIALS AND 
MONOTREMES 


Section I.—Intropuctory REMARKS 


THE distribution of the two lowest orders of mammals, at 
which we have now arrived, is a comparatively simple 
matter, as these primitive creatures, which, according to the 
views of the highest authorities, form two primary sub- 
classes of the whole class of Mammals (Metatheria and 
Prototheria), are confined exclusively to two of the great 
Zoological Regions of the earth. We will, nevertheless, 
pass the different families and the principal genera of these 
two orders in short review, and endeavour to point out the 
principal known facts of their distribution. 


Section I].—DiIstTrRIBUTION OF THE MARSUPIALS 


The Marsupials have, until recently, been classified in 
six families, five of which belong to the Australian and one 
only to the Neotropical Region, and such was the plan of 
arrangement adopted for them by Mr. Thomas in his 
excellent catalogue of this group of mammals published in, 
1888. But great discoveries in this class have been made 


during the past ten years. A new Marsupial, of a most 
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remarkable form of structure, necessitating the formation 
of a new family, has been found in Australia, and Mr. 
Thomas himself has shown the necessity of adding to the 
Neotropical section a Marsupial which is more allied to 
the Australian forms than to those previously known from 
America, and which necessitates the creation of a second 
Neotropical family. We have now, therefore, to deal with 
eight families of Marsupials, six of which belong to the 
Australian Region and two to America. These families 
embrace altogether about 172 species, of which 144 are 
Australian and 28 are American. According to Mr. 
Thomas’s arrangement, these are divisible into two large 
groups, the Diprotodonts, which are mostly vegetable-eating 
animals, and the Polyprotodonts, which feed generally on 
flesh and insects. 


Section II].—DistrisutTion or DiproropontT 
MARSUPIALS 


The Kangaroos, or Macropodidx, which form the first 
family of the Diprotodont section, are a numerous group 
embracing altogether more than sixty known species. 
These are distributed all over the Australian Region, but 
are specially abundant in Australia, where, as is well known, 
the Kangaroos form one of the most striking features 
of its peculiar mammal-life. In New Guinea and the 
Papuan Islands Kangaroos are by no means so abundant, 
especially those of the genus Macropus and the larger allied 
forms. On the other hand Dorcopsis and other smaller 
forms of Kangaroos range through the Papuan Sub-region 
up to Wallace’s line, and New Guinea is especially peculiar 
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for its Tree-kangaroos (Dendrolagus), although this genus 
likewise occurs in the tropical forests of Northern 
Queensland. 

The second family of Diprotodont Marsupials—the 
Phalangers (Phalangeridz) is likewise diffused over the 
whole Australian Region, and has even crossed the dividing 
line into Celebes, which, as already shown, must be included 
in the Oriental Region in spite of its possessing this single 
Marsupial form. This family contains some thirty-five 
species divided into twelve genera. The typical genus 
Phalanger is a characteristic form of the Papuan Sub- 
region, and only touches Australia at its northern extremity. 
It is of this genus that two species (P. ursinus and 
P. celebensis) occur in Celebes, to which island and the 
adjacent Sanghir Islands, so far as is at present known, 
they are restricted. Two of the genera of this family are so 
distinct from the remainder as to be generally assigned the 
rank of sub-families of themselves. These are the curious 
little Tarsipes, restricted to Western Australia, and the 
Koala, or native Bear (Phascolarctus), which is widely distri- 
buted in Eastern Australia but does not occur outside of it. 

Next to the Phalangers we must, I suppose, place the 
new family of American Marsupials called by Mr. Thomas 
Epanorthidx, as he refers the single genus yet known of 
it to the extinct Hpanorthide of Ameghino, which he 
considers ought to include the recent as well as the fossil 
members of that nearly extinct group. According to Mr. 
Thomas the Neotropical Cxnolestes is clearly a Diprotodont 
Marsupial, as not only does it possess the characteristic 
development of the lower incisors, but even its molar teeth 
resemble most closely in structure those of certain members 
of the Australian family Phalangeride. Of Czxnolestes 
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only two species have as yet been discovered, one from the 
mountains of Ecuador and the other from the interior 
of Colombia. 

The fourth and only remaining family of Diprotodont 
Marsupials is the Phascolomyidx, or Wombats, of which 
three species are generally distinguished, all belonging 
to the more temperate regions of Australia and extending 
into Tasmania, to which island Phascolomys wrsinus 1s 
restricted. 


Section IV.—DIstTRIBUTION OF POLYPROTODONT 


MARSUPIALS 


Like the Diprotodonts the Polyprotodont Marsupials 
now known embrace three Australian and one American 
family, which are all, as already remarked, generally 
carnivorous and insectivorous and but rarely omnivorous 
in their diet. The Peromelidz, or Bandicoots, which are 
placed at the head of the list, are very distinct in structure 
and sharply defined from their relatives by the syn- 
dactylism of the hind feet, consist of three genera only— 
Perogale, which is restricted to the continent of Australia, 
and Peromeles, which ranges over New Guinea, the Moluc- 
cas, and the New Britain group, its representatives in these 
islands being specifically distinct. The last genus is a very 
peculiar little animal, the Pig-footed Bandicoot (Cheropus) 
which is restricted to the Australian continent. 

Between the Peromelidx and the Dasyuridz is perhaps 
the best place for the very anomalous mole-like form of 
Marsupials which has recently come to light in Central 


Australia, We need not again descant on the extra- 
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ordinary form and habits of Notoryctes typhlops, the sole 
representative of the family Notoryctidx, an inhabitant of 
the most barren and desolate regions of the Australian 
Continent. 

In the Dasywride, under which family are ranged 
the most purely carnivorous animals of the Australian 
mammal-fauna, we have a widely diffused and more 
numerous group consisting of some seven genera and 
about twenty-eight species. The largest of these is the 
Thylacine, now confined to Tasmania, but formerly found 
also on the adjoining continent. Its extraordinary dog-like 
appearance strikes the ordinary spectator with astonish- 
ment, when he is told that it is in no way nearly related 
to the Canidee. It is, however, truly and purely carnivorous 
in its habits, as is its smaller ally Sarcophilus wrsinus, 
also in these days entirely restricted to Tasmania. The 
Dasyures (Dasywrus), of which five species constitute the 
next genus, are the largest carnivorous mammals now 
existing in Australia, where four species are recognized, 
a fifth being restricted to New Guinea. The three next 
genera of Dasywride contain numerous small insecti- 
vorous forms, which are found in the Papuan Sub- 
region as well as in Australia. The series of Dasyures 
is concluded by the peculiar little form Myrmecobius, or 
“Marsupial Ant-eater” as it is often called. This is so 
different from the typical Dasyures that it may be more 
correctly regarded as constituting a family by itself, and 
is of special interest as being generally supposed to be 
a near relative of the Mesozoic Polyprotodont Marsupials 
of the Jurassic beds of England. 

We now come to the eighth and last family of the 
Marsupial Order. It consists of the Opossums, which are, 
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as already stated, peculiar to the Neotropical Region, 
where they seem to take the place of the absent Insecti- 
vores. The Opossums are best arranged in two genera 
only, Didelphys with about twenty-five species, and the 
very distinct Water Opossum (Chironectes) with a single 
species only. The Tree Opossums (Didelphys) of which 
Mr. Thomas recognizes five sub-genera, are distributed 
all over the Neotropical Region and a single species, 
Didelphys virginiana, is a well-known inhabitant of the 
southern United States, and is therefore unquestionably 
a Nearctic mammal. Whether, however, it is certainly 
indigenous there, a remnant of the Marsupial-life of the 
tertiaries, or whether it may not have extended its range 
northwards from Central America in more recent times 
it is hard tosay. Certain itis that the Virginian Opossum 
is very closely allied to its South American representa- 
tive Didelphys azarx, and by some authors is considered 
merely as a sub-species. Besides the Virginian Opossum 
five others of the same genus are registered by Alston as 
occurring within the boundaries of the Central American 
Sub-region, The remaining species of Didelphys are 
distributed all over South America down to Paraguay 
and La Plata, and one species at least occurs in Chili to 
the west of the Andes. 

The Water Opossum (Chironectes) has likewise a wide 
distribution—from Guatemala to Southern Brazil, but it 
is absolutely restricted to the Neotropical Region. 


324 THE GEOGRAPHY OF MAMMALS 


SEcTION V.—SUMMARY AND DEDUCTIONS 


Table of the genera of the Order Marsupialia, showing 
the distribution of the species. 
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SUMMARY AND DEDUCTIONS (continued). 


Famity III. 
EPANORTHIDA. 


1. Ceenolestes. 


Famity IV. 


PHASCOLOMYID&. 
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DEDUCTIONS 


1. The Order of Marsupials consists of about 172 species 
divided into thirty-nine genera and eight families. 

2, Six of these families (with thirty-six genera and 144 
species) belong to the Australian Region; the remaining two 
families (with three genera and twenty-eight species) are 
Neotropical. 

3. Two species of Phalanger have passed the northern 
boundaries of the Australian Region into Celebes which is 
in the Oriental Region (see Chapter V., p. 146). 

4, Ina similar way a single form of Opossum (Didelphys) 
is found in the southern part of the Nearctic Region. 

5. With these exceptions no Marsupials are found in 
the Palearctic, Nearctic, Oriental, and Ethiopian Regions. 


SEcTION VI.—DIsTRIBUTION OF MONOTREMES 


The geograpical limits of the fourteenth and last order 
of mammals may be very easily pointed out, the Mono- 
tremes (which are correctly regarded as a sub-class, Pro- 
totheria) being absolutely restricted to the Australian 
Region and found even here only in certain parts of it. 
The Monotremes in these days are a failing group, con- 
sisting only of about five species, which belong to three 
genera and two families—the Hchidnidxe or Kchidnas, 
and the Ornithorhynchidx or Duck-bills. Hchidna, the 
first-known genus of the former family, 1s somewhat 
widely distributed from New Guinea over the whole of 
Australia and Tasmania. The Papuan, Australian, and 
Tasmanian forms of Echidna, which are closely related, 
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are classed by some naturalists as species, and by others 
as sub-species. It is preferable to place them in the 
former category, as no intermediate forms are certainly 
known. But in Papua, besides typical Echidna, the family 
is also represented by its larger brother, Proechidna, with 
a single well-known species (Proechidna bruijni) and per- 
haps another species not yet certainly distinguished. 

The second family of Monotremes embraces only the 
excessively anomalous aquatic and fossorial form commonly 
known as the Duck-bill (Ornithorhynchus anatinus). 
The Duck-bill occurs in Northern Queensland, and spreads 
southwards thence into New South Wales, Victoria, and 
South Australia. It is likewise found in Tasmania, but so 
far as we know has never yet been obtained in any part of 
Western Australia. 

Table of the Order Monotremata, showing the distribu- 
tion of the species. 
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1. The Order of Monotremes contains five species 
referable to three genera and two families. 
2. It is entirely restricted to the Australian Region. 
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Section VII.—FinaL Conclusions 


Thus we see that whether we take the Mammals in 
Geographical or in Systematic order, we arrive at nearly 
the same result—namely, that the best Primary Geogra- 
phical Divisions of the earth are six in number. Of these 
the Australian Region (Neogza), in which the Mammal- 
fauna is pre-eminently Marsupial, and embraces the whole 
Order of Monotremes, is by far the most distinct. It is, 
however, also easy to separate the Neotropical Region 
(Notogexa), with its one family of Marsupials and numerous 
Edentates. The remaining Regions (Arctogxa), may be 
grouped together, but are still separable—on more slender 
grounds, it is true, into four divisions—the Ethiopian 
Region remarkable for its abundant Ungulates, the Giraffe, 
and the Hippopotamuses, the Oriental known by its Orangs, 
Gibbons, and Tapir, and the Palearctic and Nearctic, 
which, no doubt, present many points of similarity as 
regards their Mammal-faunas, but may nevertheless be 
properly kept apart. The Nearctic Region, as has been 
shown above, has been overrun by an inroad from the 
northern portion of the Old World, but has a strongly 
developed under-stratum of endemic forms mixed up with 
some Neotropical types, which are utterly foreign to the 
Palearctic Region. : 
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found in each Region, 233. 

Monotremes, distribution of, 318, 
326; table of the families and 
genera of, 327, 

Moschus moschiferus, figured 180. 

Musk-Deer, figured 180. 

Musk Ox, figured 158. 

Myrmecophaga jubata, figured 58. 


Sea-region, 209, 213, 


NEARCTIC Region, defined, 5,6; num- 
bers of families, genera, and species 
of, 16; boundaries of, 153; gene- 
ral view of the Mammal-fauna of, 
154; sub-division of, 161; past 
history of the Mammal-fauna of, 
gale 

Neogeea, 4. 

Neotropical Region, defined, 4, 5; 
numbers of families, genera, and 
species of, 16 ; boundaries of, 52 ; 
general view of the Mammal- 
fauna of, 54; sub-division of, 65; 
past history of the Mammal-fauna 
Olena: 

Neso-geean Realm, 11, 

Newton, A., the divisions of, 12. 

New Zealand Province, &. 

New Zealand Region, 12. 

North-Atlantic Sea-region, 208, 209, 
215: 

North Pacific Sea-region, 209, 212, 
216. 

North Temperate Realm, 10, 162. 
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Notogeea, 3, 4, 8. 
Notopelagia, 209, 214, 216. 
Notoryctes typhlops, figured 27. 
Nylghaie, figured 126. 


Opossum, Quica, figured 56. 

Virginian, figured 155, 

Orang, figured 144. 

Oriental Region, defined, 4, 6 ; num- 
bers of families, genera, and species 
of, 16 ; boundaries of, 123; gene- 
ral view of the Mammal-fauna of, 
125; sub-division of, 131; past 
history of the Mammal-fauna of, 
149. 

Ornitho-gean Realm, 11. 

Ornithorhynchus anatinus, figured 23. 

Orycteropus capensis, figured 89, 

Otaria jubata, figured 199. 

Ouakaris, map of the specific areas of 
the, 231. 

Ovibos moschatus, figured 158. 

Ovis tragelaphus, figured 182. 


Patmarctic Region, defined, 5, 7; 
numbers of families, genera, and 
species of, 16 ; boundaries of, 177 ; 
general view of the Mammal-fauna 
of, 178; sub-division of, 185 ; 
past history of the Mammal-fauna 
of, 198. 

Pangolin, White-bellied, figured 90. 

Papuan Sub-region, 21, 37; the 
Mammal-fauna of, 42. 

Patagonian Sub-region, 65, 67, 77. 

Phascolomys mitchelli, figured 28. 

Phoca vitulina, figured 201, 

Physeter macrocephalus, figured 206. 

Pinnipeds, distribution of, 198. 

Platanista gangetica, figured 206. 

Polynesian Realm, 10. 

Polynesian Sub-region, 21, 48. 

Polyprotodont Marsupials, distribu- 
tion of, 321. 


INDEX 


Proboscidea, distribution of, 283, 284. 

Proechidna bruzjni, figured 38.. 

Prongbuck, figured 156 ; distribution 
of, 293, 304. 

Proteles cristatus, figured 95. 

Prototheria, 3. 


QUADRUMANA, distribution of, 219; 
table of families and genera of, 
and of the number of species found 
in each Region, 233. 


RHINOCEROSES, distribution of, 287, 
302. 

Rocky Mountains Sub-region, 163. 

Rodents, distribution of, 256, 270; 
table of families and genera of, 
and of the number of species found 
in each Region, 275. 

Rupicapra tragus, figured 181. 


SAHARAN Sub-region, 100, 117. 

Sea-Lion, Patagonian, figured 199, 

Sea-regions, division of the Marine 
Area of the Globe into, 208. 

Seal, Common, figured 201. 

See-see, figured 206. 

Sharpe, R. B., the divisions of, 11. 

Sheep, Barbary, figured 182. 

Shrew, Water, figured 184. 

Siberian Sub-region, 186. 

Simia satyrus, figured 144. 

Sirenians, distribution of, 203, 307; 
table of the families and genera of, 
and of the number of species found 
in each Sea-region, 307. 

Sloth, Hoffmann’s, figured 57. 

Sonoran Sub-province, 163. 

South Brazilian Sub-region, 65. 

Southern Sea-region, 209, 214, 216. 

Suide, distribution of, 299, 305. 

Swine, distribution of, 299, 305. 


INDEX 


Tapirs, distribution of, 288, 302. 
Tenrec, figured 104. 

Thylacine, figured 25, 

Thylacinus cynocephalus, figured 25. 
Tolypeutes tricinctus, figured 59. 
Tragulide, distribution of, 298, 305, 
Transpanamanic Sub-region, 66, 
Trichechus obesus, figured 200, 


Uneuates, distribution of, 286; 
table of families and genera of, 
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and of the number of species found 
in each Region, 302, 


Wattace, A. R., divisions of, 7, 14. 

Walrus, Atlantic, figured 200. 

West African Sub-region, 100, 110. 

Western Sub-region, North Ameri- 
can, 162, 163, 167. 

Whale, Right, figured 205. 

Sperm, figured 206. 

Wombat, Common, figured 28. 


THE END 
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Cr. 8vo. cloth, Is. 67, ; paper covers, Is, 
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LEFFMANN, HENRY, and BEAM, W., paaaeon of Water for Sanitary 
and Technical Purposes. Second Edition, revised and enlarged. Wit 
Illustrations. Cr. 8vo. 55. 


Analysis of Mitk and Milk Products. Cr. 8vo, 5s. 


LEGGE, J., Chinese Classies. Translated into English. Popular Edition. Cr. 8vo, 
Vol. I. Life and Teachings of Confucius. 6th edition, Ios, 6d, 
Vol. II. Works of Mencius, 12s. 
Vol. III. She-King, or Book of Poetry, 12s. 


LEIGHTON, LORD, Addresses Delivered to the eee of the Royal 
Academy. With Portrait. Second Edition. 8vo. 75. 6d. 


LEHMANN, K. B., Methods of Practical Hygiene. ‘Translated by W. CRookgs, 


2 vols. Bvo. Alero On. 


LELAND, C. G., Breitmann Ballads. The only Authorised Edition. Including 
Nineteen Original Ballads, illustrating his Travels in Europe. Cr. 8vo. 65. 
Cheap Edition, 35. 62. (Lotos Series.) 
Gaudeamus: Humorous Poems from the German of JosrpH VicroR SCHEFFEL 

and others. 16mo. 3s. 6d. 


Sos Gipsies and their Language. New and Cheaper Edition, Cr, 
vo. 35. 6d. 


Pidgin-English Sing-Song ; or, Songs and Stories in the China-English Dialect, 
Third Edition. Cr. 8vo. 55. 


The Gipsies. Cr. 8vo. ros. 67, 


LESSING, eee Re E., Education of the Human Race. From the German 
. W. Robertson. Fcp. 8vo. 25. 6d. 


LEVI, Prot en International Law, with Materials for a Code of International 
awe. Gr. 8vo. ue (VAS Se) 
LEWES, GEORGE HENRY, Problems of Life and Mind. $8vo. 
Series I. Foundations of a Creed. 2 vols. 28s. 
Series III. The Study of Psychology. 2 vols. 22s. 6d. 
The Physical Basis of Mind. With Illustrations. New Edition, with Prefatory 
Note by Prof. J. SuLLy. Large post 8vo. 10s. 6d. 
Life of our Ladye: Scriptural, Traditional, and Topographieal. Com- 
piled from approved sources by M. P. With Preface by Cardinal Vaughan, 
cr. 8vo. 5s. 
Life’s Grenied Possibility: an Essay on Spiritual Realism. Second Edition, 
Fep. 8vo. 25. 6d. 
LILLIE, ARTHUR, Popular Life of Buddha. Containing an Answer to the 
Hibbert Lectures of 1881. With Illustrations. Cr. 8vo. 6s. 
Buddhism in Christendom ; or, Jesus the Essene. With Illustrations. 8vo. 155, 
LILLY, W. S., Characteristics from the Writings of Cardinal Newman. 
Selections from his various Works. Ninth Edition. With Portrait. Cr, 
8vo. 6s. 


LINDSAY, LADY, The King’s Last Vigil. Elzevir 8vo. 5s. 


LINDSAY, W. A., The Royal Household. Dedicated by permission to Her 
Majesty. Cr. 4to. 255. net. 


LINTON, W. J., Rare Poems of the 16th and 17th Centuries. Cr. 8vo. Core 


LINTON, W. J., 2nd STODDARD, R. H., English Verse. CiAvcrr To BuRNe 


TRANSLATIONS—LYRICS OF THE NINETEENTH CENTURY—DRAMATIC SCENES 
AND CHARACTERS—BALLADS AND ROMANCES. 5 vols. Cr. 8vo. 35. each. 


LIOY, DIODATO, The Philosophy of Right, with special reference to the Principles 
and Dev elopment of Law. . Translated from the Italian by W. Hasrip, B.D, 
2 vols,” Post 8vo. 21s. (Philosophical Library.) 
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LOCHER, CARL, planation of Greait Stops. With Hints for Effective 


Combinations. 8vo. 5s. 
LOCKER, F., London Lyries. Twelfth Edition. With Portrait. Elzevir 8vo. 55. 
LOCKYER, J. NORMAN, Studies in Speetrum Analysis. With 6 Photographic 


Illustrations of Spectra, and numerous Engravings on Wood. Fouith Edition. 
Cr, Sv0s, Os-6d-., (L5.Sa5%) 


LOMMEL, Dr. EUGENE, Nature of Light. With a General Account of Physical 
Optics. With 188 Illustrations and a Table of Spectra in Chromo-lithography. 
Fifth Edition. Cr. 8vo. 5s. (Z..S..S.) 


London, Environs of. Edited by Gitparr Sir and others. Is. paper. 


LONG, J., Eastern Proverbs and Emblems, illustrating Old Truths. Post 
8vo. 6s. (Tritbners Oriental Series.) 
LONGFELLOW. Life of H. Wadsworth Longfellow. By His BrorHer. With 


Portraits and Illustrations. 3 vols. 8vo. 42s. 


LONSDALE, MARGARET, Sister Dora: a Biography. With Portrait. Thirtieth 
Edition. Small 8vo. 2s. 6d. 


LOVAT, Lady, Seeds and Sheaves: Thoughts for Incurables. Cr. 8vo. 5. 


LOWDER. Charles Lowder: a Biography. By the Author of ‘St. Teresa.” Twelfth 
Edition. With Portrait. Cr. 8vo. 3s. 6d. 


LOWELL, JAMES RUSSELL, Biglow Papers. Edited by Tuomas Hucues, Q.C. 
Fep. 8vo. 25. 6d. 

LUBBOCK, Sir JOHN, Ants, Bees, and Wasps: a Record of Observations on the 
Habits of the Social Hymenoptera. With 5 Chromo-lithographic Plates. Tenth 
Edition. Cr, 8vo. 55. (Z..S..S.) 


On the Senses, Instinets, and Intelligence of Animals. With Special 
Reference to Insects. With 118 Illustrations. Third Edition. Cr. 8vo. 5s. 
(Z.S.S.) 


A Contribution to our Knowledge of Seedlings. With nearly 700 figures 
in text. 2 vols. 8vo. 36s. net. 

A Contribution to our Knowledge of Seedlings. Cr. 8vo. 55. (AS.S.) 

On Buds and Stipules. Cr. 8vo. 5s, (2.S.5.) 


LUCKES, EVA C. E., General Nursing. Cr. 8vo. 5s. 


LUKIN, J., Amateur Mechanics’ Workshop: Plain and Concise Directions for the 
Manipulation of Wood and Metals. Sixth Edition. Numerous Woodcuts. 
8vo. 6s. 

The Lathe and its Uses: or, Instruction in the Art of Turning Wood and 
Metal. Seventh Edition. Illustrated. 8vo. Ios. 6d. 

Amongst Machines: a Description of Various Mechanical Appliances Used in 
the Manufacture of Wood, Metal, &c. A Book for Boys. Third Edition. 
With 64 Engravings. Cr. 8vo. 35. 62 

The Boy Engineers: What They Did, and How They Did It. A Book for 
Boys. With 30 Engravings. Third Edition. Imp. 16mo. 3s. 6a. 

The Young Mechanic: a Book for Boys. Containing Directions for the Use of 
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Models, including the Art of Turning in Wood and Metal. Seventh Edition, 
With 7o Engravings. Cr. 8vo. 3s. 6d. 

LUYS, J., The Brain and its Functions. With Illustrations. Third Edition, 
Cr Sva. 5s. (2.5.:5") 


LYALL, Sir ALFRED, Verses written in India. Second Edition, Elzevir 8vo, 
gilt top, 5s. 

LYNCH, E. M., Killboylan Bank ; or, Se) Man his own Banker. Cr. Svo, 3s. Gi, 
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LYTTON, Earl of, Life, Letters, and Literary Remains of Edward Bulwer, 
Lord Lytton, With Portraits, Ulvstrations, and Fac8imiles. 8vo. 2'vols. 325, 
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MACAULAY’S Essays on Men and Books: Lord Clive, Milton, Earl of Chatham, 
Lord Byron, Edited by ALEX. H. Japp. Pott 8vo. 35. ‘6d. (Lotos Sories.) 


MACBETH, JAMES, The Opening of the Gates. Small cr. 3s. 6d. net. 
Breathings of an Angel’s Love and Stories of Angel Life. Small cr, 
8vo. 2s. 
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MACDONALD, GEORGE, Malcolm. With Portrait of the Author engraved on Steel, 
Cr. 8vo. 6s. New and cheaper Edition, 3s. 6d. 
Castle Warlock. With Frontispiece. Cr. 8vo. 6s, |New and cheaper Edition, 


35. 6d. 
There and Back. With Frontispiece. 6s. New and cheaper Edition, 3s. 6d, 


DonalGrant. With Frontispiece. Cr. 8vo. 6s. New and cheaper Edition, 3s. 6d. 

Home Again. With Frontispiece. Cr. 8vo. 6s. Newand cheaper Edition, 3s. 6d. 

The Marquis of Lossie. With Frontispiece. Cr. 8vo. 6s. New and cheaper 
Edition, 3s. 6d. 


St. George and St. Michael. With Frontispiece. Cr, 8vo, 65. New and 


cheaper Edition, 3s. 6d. 


What’s Mine’s Mine. With Frontispiece. Cr. 8vo. 65. New and cheaper 


Edition, 3s. 6d. 


Annals of a Quiet Neighbourhood. With Frontispiece. Cr. 8vo. 6s. New 


and cheaper Edition, 3s. 6d. 


The Seaboard Parish : a Sequel to ‘ Annals of a Quiet Neighbourhood.’ With 


Frontispiece. Cr. 8vo. 6s. New and cheaper Edition, 3s. 6d. 


Wilfrid Cumbermede: an Autobiographical Story. With Frontispiece. Cr. | 


8vo. 6s. New and cheaper Hdition, 35. 6d. 

Thomas Wingfold, Curate. With Frontispicce. Cr. 8vo. 6s. New and 
cheaper Edition, 35. 6d. 

Paul Faber, Surgeon. With Frontispiece. Cr. 8vo. 6s. New and cheaper 
Edition, 3s. 6d. 


The oe Lady. With Frontispiece. Cr. 8vo, 6s, New and cheaper Edition, © 
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Fifth Edition. Cr. 8vo. 35. 
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Money in the Old and New Testaments, With 279 Woodcuts and a Plate 
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' Maj.-Gen. Sir ALEX. CUNNINGHAM, K.C.I.E. With 40 Plates. Royal 4to. 
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The Kabbalah Unveiled. Containing the Three Books of the Zohar, translated 
from the Chaldee and Hebrew Text. Post 8vo. Ios. 6d. 
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Natural Causes and Supernatural Seemings. New and Enlarged Edition, 
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MIVART, ST. GEORGE, On Truth. 8vo. 16s. 
Origin of Human Reason. $vo, tos. 6d. 
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McILRAITH. With an Introduction by SIDNEY WHITMAN. With Portraits. 
2vols. 8vo. 30s. 


MONCEL, Count DU, The Telephone, the Microphone, and the Phonogeae 
With 74 Illustrations. 3rd Edition. Sm. 8vo. 5s. 


MONIER-WILLIAMS, Sir M., Modern India and the Indians: a Series of Im- 
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Cardinal Vaughan. ‘Demy 8 Svo. 16s, 
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MOORE, AUBREY L., Essays, Scientific and Philosophical. With Memoir of the 
: Author. Cr. 8vo. 6s. 


Lectures and Papers on the History of the Reformation in England 
and on the Continent. 8vo. 16s. 

l ce ong the Faith: Essays on Apologetic Subjects. Third Edition. Cr, 

vo. OS. 


MOORE, CUNNINGHAM WILSON, A Practical Guide for Prospectors, 
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MORISON, J. COTTER, The Service of Man: an Essay towards the Religion of the 
Future. Cr. 8vo. 55. 


MORRIS. Diary and Letters of Gouverneur Morris, Minister of the U.S. to 
France. With Portraits. 2 vols. 8vo. 30s. 


‘MORRIS, HENRY, Simplified Grammar of the eras Language. With Map 
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MORRIS, MARTIN, Life’s Greatest Possibility : an Essay on Spiritual Realism, 
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cloth plain, 3s. 
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The Epie of Hades. With 16 Autotype Illustrations, after the Drawings of the 
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MORSELLI, Prof. H., Suicide: an Essay on Comparative Moral Statistics. Second | 
Edition, with Diagrams. Cr. 8vo. 55. (Z.S.S.) 


Mountain Climbing. By various Authors. With numerous Illustrations. Cr. 8vo. 55, | 
(Out-of-Door Library.) 
MUIR, JOHN, Original Sanskrit Texts, on the Origin and History of the People of ! 
India. 5 vols. 8vo. 


Mythical and Legendary Accounts of the Origin of Caste. Third ! 
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Edition. Cr. 8vo. 65. 
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Munchausen’s Travels and Surprising Adventures. [Illustrated by ALFRED 
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NARADIYA DHARMA-SASTRA ; or, The Institutes of Narada. Translated by Dr. | 
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Historical, 7s. 6a. 5 
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ew Edition. 8vo. 16s. 
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‘NOEL, Hon. RODEN, A Modern Faust, and other Poems, Sm. cr. 8vo. 55. 
Essays on Poetry and Poets. $8vo. 12s. 
’NORTHALL, G. F., English Folk Rhymes, A Collection of Traditional Verses 
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i Royal 4to. £2. 
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By EDWARD THoMAs. With 5 Illustrations. Royal 4to. 8s. 6a. 
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2s. 6d. Paper Is. 6d. 
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: 

PASTOR, Dr. LUDWIG, The History of the Popes. Translated from the German | 
by FREDERICK J. ANTROBUS. Volumes I to 6. Demy 8vo. 245, net per 
two vols. 

PAUL, C. KEGAN, Faith and Unfaith, and other Essays. Cr. 8vo. 7s. 6d. 
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PETTIGREW, J. B., Animal Locomotion ; or, Walking, Swimming, and Flying. 
With 130 Illustrations. Third Edition, Cr. 8vo. 5s. (2..5..S.) 
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The Raven. With Commentary by JOHN H. INGRAM. Cr. 8vo, parchment, 65. 
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in the case of Insects. With Coloured Frontispiece and 66 Illustrations in 


atest (Os ehion Boy (VAR EAY) 


practical Guides, to see all that ought to be seen in the shortest period and at the 
least expense. 113th Thousand, Illustrated. Sm. 8vo. paper covers. France, 
Belgium, Holland, and the Rhine, 1s. Italian Lakes, 1s. Wintering Places 
of the South, 2s. Switzerland, Savoy, and North Italy, 2s. 6d, General Con- 
tinental Guide, 5s. Geneva, 1s. Paris, 1s. Bernese Oberland, 1s. Italy, 45. 


RAED, W. M., Every-day Characters. Illustrated by CeciL ALDEN, Cr. 4to. 65. 


|\RATT, GEORGE, Grammar and Dictionary of the Samoan Language. 
| Second Edition. Cr. 8vo. 18s. 
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Genesis, by the Rev. T. es D.D. ; Homilies by the Very Rev. J. F. 
MontcomEry, D.D., Rev. Prof. R. A. REDFORD, Rev. F. Hastincs, Rey. 
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Edition, 65, 
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Pulpit Commentary, The (Old Testament Series) — 
Judges and Ruth, by the Bishop of Barn and Wetts, and Rev. J. Morrson, 
D.D.; Homilies by the Rev. A. F. Murr, Rev. W. F. ADENEY, Rev. W. M, 
STATHAM, and Rev, Prof. J. THomson. New and Cheaper Edition. 65. 


1 and 2 Samuel, by the Very Rev. R. Payne SmitTH, D.D.; Homilies by the 
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2 Kings, by the Rev. Canon RAWLINSON ; Homilies by the Rev. J. Orr, D.D., 
Rey. D. THomas, D.D., and Rev. C. H. Irwin. New and Cheaper Edition, 
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1 Chronicles, by the Rev. Prof. P. C. Barker; Homilies by the Rev. Prof. 
J. R. THomson, Rev. R. Tuck, Rev. W. CLARKSON, Rey. F. WHITFIELD, 
and Rev, RICHARD GLOVER. New and Cheaper Edition. 6s. 
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by the Rev. Prof. J. R. THomson, Rev. Prof. R. A. REDFORD, Rev. W. S. 
Lewis, Rev. J. A. MACDONALD, Rey. A. MACKENNAL, Rev. W. CLARK- 
SON, Rey. F. HastTincs, Rey. W. DINWIDDIE, Rev. Prof. ROWLANDS, Rev. 
G. Woop, Rev. Prof. P. C, BARKER, and the Rev. J, S. ExEtt. New 
and Cheaper Edition. 6s. 


Job, by the Rev. Canon G. Raw.inson. Homilies by the Rev. T. WHITELAW, 
D.D., the Rev. Frof. E. Jounson, the Rev. Prof. W. F. ADENEY, and the Rev. 
R. GREEN, New and Cheaper Edition. 6s. 


Psalms, by Rev. Canon G. Raw inson. Homilies by Rev. E. R. CONDER, 
D.D., Rev. W. CLARKSON, Rev. C. CLEMANCE, D.D., Rev. W. ForsyTH, 
D.D., Rev. C. SHORT, D.D., Rev. S. Conway, and Rev. R. Tuck. 3 vols. 
New and Cheaper Edition. 6s. each. 


Proverbs, by the Rev. W. J. DEANE and the Rev. S, T. TAYLOR-TASWELL. 
Homilies by the Rev. Prof. W. F. ADENEY, the Rev. Prof. E. JOHNSON, and 
the Rev. W. CLARKson. New and Cheaper Edition. 6s. 


Ecclesiastes and Song of Solomon, by the Rev. W. J. DEANE and Rev. 
Prof. R. A. REDFORD. Homilies by the Rev. T. WHITELAW, D.D,, Rev. 
B. C. CAFFIN, Rey. Prof. J. R. T1HoMson, Rev. S. CONWAY, Rev. D. DAVIES, 
Rev. W. CLARKSON, and Rey. J. WILLCocK. New and Cheaper Edition. 6s, 


Isaiah, by the Rev. Canon G. RAWLINSON ; Homilies by the Rev. Prof. E. 
JOHNSON, Rev. W. CLARKSON, Rev. W. M. STATHAM, and Rev. R. TUCK. 
New and Cheaper Edition. 2 vols. 6s. each. 


Jeremiah and Lamentations, by the Rev. Canon T. K. CHEyNE, D.D. ; 
Homilies by the Rev. Prof. J. R. THomson, Rev. W. F. ADENEY, Rev. 
A. F. Muir, Rev. S. Conway, Rev. D. YounG, Rev. J. WAITE. 2 vols. 
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Ezekiel, by the Very Rev. E. H. PLumprre, D.D. Homilies by the Rev. Prof. W. 
F. ADENEY, the Rev. Prof. J. R. THomson, the Rev. J. D. DAvirs, the Rev. 
W. JONES, and the Rev. W. CLARKSON. Introduction by the Rev. T, WHITE- 
LAW, D.D. 2 vols. New and Cheaper Edition. 6s. each. 


Daniel, by Rev. J. E. H. Toomson, B.D. Homilies by Rev. Professor W. F. 
ADENEY, Rey, H. T. Ropjouns, and Rey. J. D. Davies. New and Cheaper 
Edition. 6s, 

Hosea and Joel, by the Rev. Prof. J. J. Given, D.D.; Homilies by the Rev. 


Prof. J. R. THomson, Rev. A. ROWLAND, Rey. C. JERDAN, Rev. J. ORR, 
D.D,, and Rey, D, THomas, D.D. New and Cheaper Edition. 6s, 
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Amos, ree al Jonah, and Mieah, by the Rev. W. J. Deane; Homilies — 
by the Rev. if EDGAR HENRY, Rev. Prof, J. R. THomson, Rev. S. D 
HILLMAN, Rev. A. ROWLAND, "Rev, D. Tuomas, Rev. A. C. THISELTON, 
Rev. FE. S. Prout, Rev. G. T. Coster, Rev. W. G. BLarkiz. New and © 
Cheaper Edition. 6s. 

Nahum, by the Rev. W. J. DEANE. Homilies, by the Rev. T, WuiTELAw, © 
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H. D. M. Spence#, D.D., and Rey. JosEPH S. EXELL. 
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Rev. Prof. J. R. THomson, Rev. Prof. J. J. Given, D.D., Rev. Prof. E, 
Jounson, Rev. A. ROWLAND, Rev. A. F. Muir, and Rev. R. GREEN. Sixth 
Edition. 2 vols. 6s. each. 

St. Luke, by the Very Rev. Dean H. D. M. SpENcE; Homilies by the Rev, 
J. MarsHaLL Lance, D.D., Rev. W. CLARKSON, and Rev. R. M. EDGAR, 
Second Edition. 2 vols. 6s. each. 

St. John, by the Rev. Prof. H. R. ReEyNoLps, D.D.; Homilies by the Rey. 
Prof. T. CROSKERY, D.D., Rev. Prof. J. R. THomson, Rey. D. YounG, Rey, 
B, ‘(CHOMAS, and Rev. G. Brown. Third Edition. 2 vols. 6s. each. 

The Acts of the Apostles, by the Right Rev. Bishop of BATH and WELLS; 
Homilies by the Rev. Prof. P. C. BARKER, Rev. Prof. E. JOHNSON, Rey. 
Prof. R. A. REDFORD, Rev. R. Tuck, Rev. W. CLARKSON. Fifth Edition, 
2 vols. 6s. each, 


Romans, by the Rev. J. Barmpy; Homilies by Rev. Prof. J. R. THOMSON, 
Rev. C. H. Irwin, Rev. T. F. Lockyer, Rev. S. R. ALDRIDGE, and Rey, 
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Lipscoms, Rev. DAvip Tuomas, D.D., Rev. DONALD FRASER, D.D., Rev. 
R. Tuck, Rev. E, HURNDALL, Rev. Prof. J. R. THomson, Rev. R. FINLAY- 
SON, Rev. W. F. ADENEY, Rev. R. M. EpGar, and Rey. ale CROSKERY, 
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Ephesians, Philippians, and Colossians, by the Rev. Prof. W. G, 
Buaikiz, D.D., Rev. B. C. CAFFIN, and Rev. G. G. FINDLAY ; Homilies : 


the Rev. D. Tuomas, D.D., Rev. R. M. EpGar, Rev. R. FINLAYSON, 
Rev. W. F. ADENEY, Rev. Prof. T. Cree 2 D.D., Rev. E. S. Prout, 
Rev. Canon VERNON HUTTON, and Rev. U. R. Tuomas, D.D. Third” 
Edition. 6s, 


Thessalonians, Timothy, Titus, and Philemon, by the Right Revi 
Bishop of BATH and WELLS, Rev. Dr. GLOAG, and Rev. Dr. EALES 5 
Homilies by the Rev. B. C. CAFFIN, Rey. R. FINLAYSON, Rey. Prof. Ta 
CroSKERY, D.D., Rev. W. F. ADENEY, Rev. W. M. StaTHam, and Rey. D,_ 
THoMAsS, D.D. Second Edition. 6s. 


Hebrews and James, by the Rev. J. BARmpy, and Rev. Prebendary E, C. S. 
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GiBson, Rev. W. JONES, Rev. C. NEw, Rev. D. Younc, Rev. J. S. BRIGHT, 
and Rev. T. F. Lockyer. Third Edition. 6s. : | 


Peter, John, and Jude, by the Rev. B. C. CArrin, Rev. A. PLUMMER, 
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ulpit Commentary, The (New Testament Series)— 
Revelation. Introduction by the Rev. T, RANDELL, principal of Bede College, 
Durham. © Exposition by the Rev. A. PLUMMER, D.D., assisted by Rev. 
T. RANDELL and A. T. Bort. Homilies by the Rey. C. CLEMANCE, 
| D.D., Rev. S. Conway, Rev.. R. Green, and Rev, D, THomas, D.D. 
Second Edition. 6s. 
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YE, W., Surgical Handicraft: a Manual of Surgical Poulan &e. With 
235 Illustrations, Third Edition, Revised and Edited by T. H. R. CRowie, 
Cr. 8vo. Ios. 6d. 


Elementary Bandaging and Surgical Dressing, for the use of Dressers and 
Nurses. Twelfth Thousand, 18mo. 2s. 


ublie Schools (Our) : Eton, Harrow, Winchester, Rugby, Westminster, Marlborough, 
and The Charterhouse. Cr. 8vo. 65. 


UATREFAGES, eee A. de, The Human Species. Fifth Edition. Cr. 8vo, 
| 55 S.) 


JINCEY, DE, Confessions of an English Opium Eater. Edited by Ricnarp 
"GARNETT. Elzevir 8vo. vellum, 75. 6d. ; parchment or cloth, 6%. (Parchment 
Library.) 


ALSTON, W. R. S., Tibetan Tales, derived from Indian Sources. Done into English 
| from the German of F. ANTON VON SCHIEFNER. Post 8vo. 145. (Z7iibner’s 
Oriental Series.) 


we Reems of the 16th and 17th Centuries. Edited by W. J. Linton. Cr. 
VO. 55. 


MADE, eee. The Martyrdom of Man. Fourteenth Edition, Cr. 8vo. 
( 75. 6d, 
JAGAN, H. C., Locomotive Mechanism and Engineering. Cr. 8vo. Ios. 


JANEY, Mrs. G. S., Waking and Working; or, From Girlhood to Womanhood. 
New and Cheaper Edition, with Frontispiece. Cr. 8vo. 35. 6d. 

red au Blessed : a Sketch of Girl Life. New and Cheaper Edition, Cr. 
vO. 35 

Rose Gurney’s Discovery : 2 Story for Girls, dedicated to their Mothers, Cr, 

BONO.) 35.) O72. 

ANEY, lags G. S., English Girls: their Place and Power. With Preface by the 

W. Date. Fifth Edition, Fcp. 8vo. 2s. 6d. 

ay Rieecc and other Stories. With 3 Illustrations. 16mo. Is, 6d, 

Sunbeam Willie, and other Stories, With 3 Illustrations, 16mo. Is. 6d. 

Sunshine Jenny, and other Stories. With 3 Illustrations. 16mo. Is, 6d. 


oe: +“ W., Ped gt Grammar of the Ottoman-Turkish Language. 

r 8vo. 10s. 6d. 

Turkish Vade-Mecum of Ottoman Colloquial Language. English-Turkish 
and Turkish-English, the whole in English Characters, the Pronunciation being 
fully indicated. Third Edition, 32mo. 6s. 

The Mesnevi (usually known as the Mesneviyi Sherif, or Holy Mesnevi) of Mevlana 
(Our Lord) Jelalu’d-Din Muhammed Er-Rimi. Illustrated by a selection of 
Characteristic Anecdotes. Post 8vo, £1. 1s. (Zvrvbner’s Oriental Series.) 

History, System, and Varieties of Turkish Poetry. [Illustrated by 
Selections in the original English Paraphrase. 8vo. 2s. 6d. 

Tentative Chronological Synopsis of the History of Arabia-and its 
Neighbours, from B,c, 500,000 (?) to A.D, 679, - 8vo, 25, 
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REINDORF, Rev. CARL CHRISTIAN, History of the Gold Coast and Asaate, 


8vo. Qs. net. 
RENAN, ERNEST, Age and Bla of the Book of Nabathzan Agrie 
ture. Cr. 8vo, 35. 6d. 
Life of Jesus. Cr. 8vo. 1s, 6d. ; paper covers, Is. 
The Apostles. Cr. 8vo. 1s. 6d. ; paper covers, Is. 
RENDELL, J. M., Handbook of the Island of Madeira, With Plan and Map, 
. : 


Second Edition, Fecp. 8vo. Is. 6d 


REYNOLD-BALL, E. A., Mediterranean Winter Resorts. With Maps an 
Diagrams. Cr. 8vo. 55. 


REYNOLDS, J. W., The Supernatural in Nature: a Verification by Free Use of 
Science. ‘Third Edition, Revised and Enlarged. 8vo. 145. \ 
Mystery of the Universe our Common Faith. 8vo. 145. 
Mystery of Miracles. Third Edition, Enlarged. Cr. 8vo. 6s. 
The World to Come : Immortality a Physical Fact. Cr. 8vo. 65, 


REYNOLDS, Sir JOSHUA, Discourses. Edited by E. Gossr, Elzevir 8vo. vellum, 
7s. 6d. ; parchment or cloth, 6s. (Parchment Library.) | 


RHYS, ERNEST, Literary Pamphlets. Selected and Arranged by ErNesT Ruys, 
2 vols. cr. 8vo. 5s. each. | 


RIBOT, Prof. Th., Diseases of Memory: an Essay in the Positive Psychology, | 
Third Edition, er 8yo. Be al Les a) 


sequences. Sei ‘Edition. Large cr. 8vo. 95. 
English Psychology. Cr. 8vo. 7s. 67, 


The Psychology of Attention. Third Edition. Authorised translation. Cr, 
8vo. cloth 3s. 6¢, Paper Is. 6d. 


The Diseases of Personality. Second Edition. Authorised translation. Cr, 
8vo. cloth 3s. 6d. Paper 1s. 62. | 
The Diseases of the Will. Authorised translation. Cr. 8vo. cloth 3s. 6d.) 
Paper Is, 6d. 
The Evolution of General Ideas. Cr. 8vo. 5s. i 
RICHARDSON, AUSTIN, ‘ What are the Catholie Claims?’ With Introduction 
by Rev. LUKE RIVINGTON. Cr. 8vo. 35. 6d. 
ee M. T., Practical Blacksmithing. With 4oo Illustrations, 4 vols. | 
Cr. 8yo. 55. each. 
Practical Horse-shoer. With 170 Illustrations. Cr. 8vo. 5s, 
Practical Carriage-Building. 2 vols. ros. 
RICHTER, Prof. VICTOR von, Text-book of Inorganic Chemistry. 
"Authorised Translation. By EpGar F, SMITH. Third American Edgy 
from the Fifth German Edition. Cr. 8vo. 85. 6d. 


Chemistry of the Carbon Compounds; or, Organic Chemistry. Authorised 
Translation, By EDGAR F, SMITH. Third American Edition, from the soar 
German Edition. Cr. 8vo. 


RIEHL, Dr. A., Introduction to the Theory of Science and Metaphysics. | 
Translated by Dr, ARTHUR FAIRBANKS. Post 8vo. 9s, (Philosophical Library.) 


RIOLA, HENRY, How to learn Russian : a Manual for Students. Based upon the 
Ollendorffian System. Fourth Edition, Cr. 8vo. 125. Key, 55. 


Russian Reader. With Vocabulary. Cr. 8vo. ros. 6d. 
RIVINGTON, LUKE, Dependence ; or, The Insecurity of the Anglican Position. Cr 


8vo. 55. fi 
RIORDAN, ROGER, and TOYO egesagma Mt Sunrise Stories: A Glance at 
the Literature of Japan. Cr. 8vo. 6. 
ROBERTS, C., An English-Zulu Hioveer Cr. 8vo. 5s, net, | 


The Zulu-Kafir Language. Cr. 8yo, 6s. net, 
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iOBERTS, CHARLES G. D., A History of Canada. Demy 8vo. tos. 6d. 
The Forge in the Forest. Cr. $vo. 5s. 


OBERTS, H., Grammar of the Khassi Language. Cr. 8vo. tos. 6d. 


OBERTSON, F. W., Life and Letters. Edited by StroprorpD Brooke, 
, Library Edition. With Portrait. 8vo. 12s. 
II. Two vols. With Portrait. Cr. 8vo. 75. 6d. 
III. Popular Edition. Cr. 8vo. 6s. 
Sermons. 5 vols. Sm. 8vo. 3s. 6d. each. 
Notes on Genesis. New and Cheaper Edition. Sm. 8vo. 35. 6d. 
St. routs Epistles to the Corinthians : Expository Lectures. New Edition, 
m. 8vo. 55. 
Seoires and Addresses. With other Literary Remains. New Edition. Sm. 
VO. 55. 
Analysis of Tennyson’s ‘In Memoriam.’ Dedicated by Permission to the 
Poet-Laureate. Fcp. 8vo. 2s. 
Edueation of the Human Race. Translated from the German of GOTTHOLD 
EPHRAIM LESSING. Fep. 8vo. 25, 6d. 


Sermons Preached at Brighton. People’s Edition. With a Preface by 
C. B. ROBERTSON, and Introduction by IAN MACLAREN. 5 vols. Small 8vo. 
Is. 6d, net each. 


*.* Portrait of the late Rev. F. W. Robertson, mounted for framing, 2s. 6d. 
LOBINSON, C., The Grammar of the Hausa Language. Cr. 8vo. 5s. 


OBINSON, W. PEART, The Customs Union Question. Cr. 8vo, paper, 1s, 
Burning Questions. Second Edition. Cr. $vo. paper, Is. 

‘OCHE, A., French Grammar. Adopted by the Imperial Council of Public 
j Instruction. Cr. 8vo. 35. 
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Prose and Poetry, from English Authors. For Reading, Composition, and 
Translation. Second Edition. Fep. 8vo. 2s. 6d. 


OCKHILL, W. W., Life of the Buddha and the Early History of his 
Order. Derived from Tibetan Works in the Bkah-Hgyur and the Bstan- 
: Hgyur. Post 8vo, 10s, 6d. (Zrtibner’s Oriental Series.) 


UDANAVARGA: a Collection of Verses from the Buddhist Canon. Compiled by 
DHARMATRATA and Translated from the Tibetan. Post 8vo. 95. (TZribner’s 
Oriental Series.) 


ODD, E. H., Birds of Cornwall and the Scilly Islands. Edited by J. E, 
HARTING. With Portrait and Map. $vo. 145. 


OGERS, E. T., The Numismata Orientalia. Part 1V. The Coins of the Tuluni 
Dynasty. With 1 Plate. Royal 4to. Paper wrapper, 55. 


oozRs, WILLIAM, Reminiscences. Compiled by R. H. HADDEN. With Portrait. 
Cr. 8vo. 65. 3 Cheap Edition, 2s. 6d. 


‘omance, The Garden of. Edited by Ernest Ruys. Small 4to. 6s. 

ee ANES, G. J., Mental Evolution in Animals. With Posthumous Essay on 
Instinct by CHARLES DARWIN. 8vo. 12s. 

Mental Evolution in Man: Origin of the Human Faculty. 8vo. 14s. 

Animal Intelligence. Fourth Edition Cr. 8vo.55, (/.S.S.) 

Jelly-Fish, Star-Fish, and Sea-Urehins: being a Research on Primitive 
ervous Systems, With Illustrations. Second Edition. Cr. 8vo. 5s. (.S.S.) 
‘00D, OGDEN N., Colour: a Text-book of Modern Chromatics. With Applications 
; to Artand Industry, With 130 Original Illustrations, Third Edition. Cr. 8vo. 
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OOT, A. I., The ABC of Bee Culture. A Cyclopzdia of es pertaining to the 
care of the Honey Bee. Illustrated. Royal 8vo. 6s. 6 
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ROSE, HENRY, Willow Vale and other Poems. Fcap. 8vo. 5s. cn 
ROSENTHAL, Prof. J., General Physiology of Museles and Nerves. Thix( 
Edition. With 75 Illustrations. Cr. 8vo. 5s. (ZS...) i 
ROSING, S., Danish Dictionary. Cr. 8vo. 8s. 6d. 
ROWLANDS, EFFIE ADELAIDE, The Fault of One. Cr. 8vo. 6s. 
RUSSELL, Ue HOWARD, The Edge of the Orient. With Illustrations,, 
8vo. 8s. 6d. 
RUSSELL, T. 0., Beauties and aereiies of Ireland. With Illustrations, 
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ST. CLAIR, GEORGE, Buried Cities and Bible See Second Edition, 
Large cr. 8vo. 75. 6 ) 


SAINTSBURY G., sates of. English Prose. Style from Malory to, 
Macaul ay. Selected and Annotated. With Introductory Essay. Large cr, 
8vo. Printed on hand-made paper. Vellum, 15s. ; parchment antique of 
cloth, 12s. 


SALMONE, H. A., Arabic-English Dictionary, comprising about 120,000 Arabid 
Words, with English Index of about 50,000 Words. 2 vols. post Svo. 365, | 


SAMUELSON, JAMES, Bulgaria, Past and Present: Historical, Political, and) 


Descriptive. With Map and numerous Illustrations. 8vo. 105. 6d. ; 
SANDWITH, F. M., Egypt as a Winter Resort. Cr. 8vo. 3s. 6d. : fe | 
SANTIAGOE, DANIEL, Curry Cook’s Assistant. ep. 8vo. ts. 60. ; ‘1 


covers, IS. ry ‘ 
SARGENT, H. H.,.The Campaign of Marengo. _With Comments. Mate 8vo; 6, 
Napoleon Bonaparte’ s First Campaign. With Comments. . Cr..8vo. 65. 
SAYCE, A. H., Introduction to the Science of Language. New and Cheaper 


Edition. 2 vols. cr. 8vo. Qs. 


The Principles of Sept fag Philology. Fourth Edition, revised a 
enlarged. Cr. 8vo. Ios. 6d. 


SCANNELL, THOMAS B., and WILHELM, JOSEPH, D.D., Manual pt catnole 
Theology, based on SCHEEBEN’S § Dogmatik.’ 2 vols. 15s. each 


SCHAW, Col. H., Defence and Attack of Positions and aon Fifth 
Edition. Cr. 8vo. 35. 6d. le i 


SCHLAGINTWEIT, EMIL, Buddhism in Tibet. Lllustrated by Literary Documents 
and Objects of Religious Worship. With 20 Plates. 2 vols. roy. 8vo. and folio, 
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SCHLEICHER, AUGUST, Comparative Grammar of the Indo-European, : 
Sanskrit, Greek, and Latin Languages. From the Third German 
Edition by H. BENDALL.  8vo. 135. 6d, 


SCHLEIERMACHER, F., On Religion : Speeches to its Cultured Despisers. - ‘Trans- 
lated, with Introduction, by J. OMAN. 8vo, 75. 64. 


SCHMIDT, Pref. 0., Doctrine of Descent and Darwinism. With 26 Tastee | 
tions. » Seventh Edition. Cr. 8vo, 55s. (2.5.S.) . 


Mammalia in their Relation to Primeval Times. “with = ‘Weodcuth 
Cr-.8vo. 55. {298S.) 2 oo. 


SCHOOLING, J. HOLT, Handwriting and Expression : a Stady of Written Geé | 
ture, with 150. F acsimile Reproductions of the Handwritings of Men and Women 
of various Nationalities. Translated, 8vo. 6s. . 


ee A., The World as Will and Idea, From the German by 
R. B . HALDANE and J. Kump. New and Cheapes Edition. 3 vols. post Svo) © 
125. each. (Philosophical Library.) . 
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SCHUTZENBERGER, Prof., Fermentation. With 28 Illustrations. Fourth Edition. 
G@rvsio, ss. (2S5S:) 


SCOONES, W. B., Four Centuries of English Letters : a Selection of 350 Letters 
by 150 Writers, from the period of the Paston Letters to the Present Time, 
New and cheaper Edition, 55, 


SCOTT, JAMES GEORGE, Burma as it Was, as it Is, and as it Will Be. 
t Cheap Edition. Cr. 8vo. 2s. 6d. 


‘SCOTT, ROBERT H., Elementary Meteorology. Fifth Edition. With numerous 
Illustrations. Cr. 8vo. 5s. (2..8..S.) 


‘SCOVILLE, W. L., The Art of Compounding for Students and Pharmacists 
at the Preseription Counter. Large post 8vo, 12s. 


i : : 
SEWELL, M. E., Twelve Naval Captains: Being a Record of Certain Americans 
who made themselves Immortal. Cr. 8vo. 6s. 


/SEDDING, JOHN D., Gardencraft, Old and New. With Memorial Notice by the 
i Rev. E. F. RussELL. 16 Illustrations. Second Edition. Svo. 12s, 


Art and Handieraft. Six Essays. 8vo. 7s. 6d. 


SELBY, H. M., Shakespeare Classical Dictionary ; or, Mythological Allusions in 
I the Plays of Shakespeare explained. Fcap. 8vo. Is. 


SELL, E., The Faith of Islam. Post 8vo. 125. 6¢. (Tvriibner’s Oriental Series.) 


SEMPER, KARL, Natural Conditions of Existence as they affect Animal 
' Life. With 2 Maps and 106 Woodcuts. Fourth Edition. Cr, 8vo. 5s. (Z.S,S.) 


ee eANT, W. 2s pena The Astrologer’s Guide (Anima Astrologis). 
| vO. 7S. Od. 5 


SHAKSPERE. WORKS. Avon Edition. In One Volume. With Glossarial Index 
R Super roy. 8vo. 3s. 6d. : : 
Works. Avon Edition. 12 vols. Elzevir 8vo. (Parchment Library), vellum, 
“7s. 6d. per vol.; parchment or cloth, 6s. per vol.; Cheap Edition, rs. net, 
er vol. 
*,* The Cheap Edition may also be had complete, 12 vols. in cloth box, 15s. net., 
or bound in 6 vols. 15s. 
Works. New Variorum Edition. Edited by Horack Howarp FurRNEss, 
Roy. 8vo. Vol. I. Romeo and Juliet, 185. Vol. II. Macbeth, 18s. Vols. III. 
and IV. Hamlet, 2 vols. 36s. Vol. V. King Lear, 18s. Vol. VI. Othello, 185. 
Vol. VII. Merchant of Venice, 18s. Vol. VIII. As You Like It, 18s. 
Concordance to Shakspere’s Poems. By Mrs. FuRNEsS. Roy. 8vo. 185. 
Sonnets. Edited by EpwArp DowDEN. With Frontispiece. Elzevir 8vo. (Parch- 
ment Library), vellum, 7s. 6d.; parchment or cloth, 6s. New and Cheaper 
Edition. 35. 6d. 


‘SHAW, FLORA L., Castle Blair: a Story of Youthful Days. Cr, 8vo. 35. 6d. 


SHAW, Lieut.-Col. WILKINSON, Elements of Modern Tacties practically 
Epled to English Formations. With 31 Plates and Maps. Small cr. 
vo. gs. net. (Mitéitary Handbooks.) 


WWHELLEY. Life of P. B. Shelley. By Epwarp Dowpbrn, LL.D. With Portraits. 
2vols. 8vo. 36s. New and Cheaper Edition. 1 vol. 8vo. 125. net. 


Poems. Edited, with Preface, by RICHARD GARNETYT. Frontispiece. Elzevir8vo, 
vellum, 75. 6¢.; parchment or cloth, 6s. (Parchment Library.) 


Select Letiers. Edited by RicHARD GARNETT. Elzevir 8vo. vellum, 7s. 6d. ; 
- parchment or cloth, 6s. (Parchment Library.) 
Complete Works. Centenary Edition. Edited by Gtorce Epwarp Woop- 
, BERRY. 4 vols. Cr. 8vo. 245, net. 
SHORE. Journal of Emily Shore. With Portrait and Facsimile. New Edition. 
L. Cr. 8vo. 7s. 6d. 


SIDGWICK, A., Fallacies : a View of Logic from the Practical Side. Second Edition, 
Gr Svcd 55a (959s) 
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SIMCOX, ‘agen Episodes in the Lives of MERE wonke faa Lovers. : 

8vo. 75. 6d. 

sel Law : an Essay in Ethics. Second Edition, Post 8vo. Ios. 6d. 
(Philosophical Library.) 

SIME, JAMES, Lessing: his Life and Writings. New and Cheaper Edition, 

2 vols. Post vo. 12s, (Philosophical Library.) 


SIMONNE, Metodo para aprender a Leer Escribir y hablar el Franees, 
segun el verdadero sistema de Ollendorff. Cr, 8vo. 65. Key, 35. 6d 


SINGER, as pimples Grammar of the Hungarian Language. Cr. 8vo, 


SINGER, Le and STRANG, W., Etehing, Engraving, and the other Methods 
of Printing Pictures. Illustrated. Fep. 4to. 155. net. Special Edition 
limited toe 50 copies, printed on special paper with signed proofs of the chief 
illustrations. 255, net. i 


SKINNER. James Skinner: a Memoir. By the Author of ‘Charles Lowder,’ | 
With Preface by the Rev. Canon CARTER, and Portrait. Large cr. 8vo. 75. 6d, | 
Cheap Edition, cr. 8vo. 35. 6d. | 


SLATER, J. H., Early Editions. <A Bibliograph‘cal Survey of the Works of some 
Popular Authors. 8vo. 21s. net. Interleaved with Writing Paper, 26s. net. | 


SMITH, ARTHUR H., Chinese Characteristics. Second Edition. Revised with 


Illustrations. Svo. 105. 6d 


SMITH, E., Foods. W ith numerous Illustrations. Ninth Edition. Cr. 8vo. 55. (7.S5,S8.)) 


| 


SMITH, sie F., Electro-Chemical Analysis. With 25 Illustrations. Square | 
16mo. 55. 


SMITH, HAMILTON, Hydraulies: the Flow of Water through Orifices, over Weirs, 
and through open Conduits and Pipes, With 17 plates. Royal 4to. 30s. | 


SMITH, HUNTINGTON, A tee ee of Ae Literature : Benjamin Franklin n 


to James Russell Lowell . Svo. 65. 

SMITH, M., and HORNEMAN, H., Norwegian Grammar. With a Glossary for 
Tourists. Post 8vo. 25. 

SMYTH, R. BROUGH, The Aborigines of Victoria. Compiled for the Govern-— 
ment, With Maps, Plates, and Woodcuts. 2 vols. royal 8vo. £3. 35. 


SNAFFLE, In the Land of the Bora; or, Camp L‘fe and Sport in Dalmatia and the” 


THerzeg: yvina, 1894-5-6. With numerous Illustrations. Svo. 15s. 
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SOLIEL, L., French Commercial Correspondence and Reader. With English | 
Notes. Intermediate Course. I2mo, 3,5. 6d. 5 
French Commercial Correspondence and Reader. With English Notes. 
Preliminary Course. 12mo. 35. 6d. i? 
SON OF THE MARSHES, In the Green Leaf and the Sere. Edited by J. A. 
OWEN. Illustrated by G. C. Hairé and D. C. NICHOLL. Post 8vo. 7s. cae 

Spanish Mysties. By the Editor of ‘Many Voices.” Cr. 8vo. 55. 


Specimens of English Prose Style from Malory to Macaulay. Selected and 
Annotated. With an Introductory Essay by GEORGE SAINTSBURY. Large 
cr. 8vo, printed on hand-made paper, vellum, 155.3; parchment antique or 
cloth, 12s. 


SPENCER, HERBERT, Study of Sociology. Fifteenth Edition. Cr. 8vo. 5s. (7.5.5:) 
SPINNER, ALICE, Lucilla: an Experiment. New and Cheaper Edition. Cr, 8v0. 


I vol, 35. Od. 


SPINOZA. Life, Correspondence, and Ethies of Spinoza. By R. WILLIS, 
vo, 215. ; 
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sporting Leg and Sketehes. By G. G. Newand Cheaper Edition. Picture 
oards, 25, 

SPRAGUE, CHARLES E., Handbook of Volapuk, the International Language. 
Second Edition. Cr. 8vo. 5. 


STALLO, J. B., eee and Theories of Modern Physies. Third Edition. 
Cr. 8vo. 05 (CASS) 


STANLEY, W. F., Notes on the Nebular Theory. Demy 8vo. 9s. 


STARCKE, C. N., The Primitive Family in its Origin and Development. 
Cr. 8vo. Ba (VERE) 


STEBBING, T. R. R., The Naturalist of Cumbrae: a True Story, being the 
Life of David Robertson. Cr. 8vo. 6s. 
A History of Crustacea. Recent Malacostraca. With numerous Illustrations. 
Cri Svo; 5s. (Z:5.S.) 


EWART, BALFOUR, purser yauon of Energy. With 14 Illustrations, Seventh 
Edition. Cr. 8vo. ope (Asay 


STORR, F., and TURNER, H., ete: Chimes ; or, Chaucer Tales Re-told to 
Children. With 6 Illustrations from the Ellesmere Manuscript. Third Edition, 
Fcap. 8vo. 35. 6d. 


ITRACHEY, Sir JOHN, India. With Map. New Edition. Cr. 8vo. 6s. 


STRAHAN, S. A. K., Marriage and Disease. . ey of Heredity and the more 
important Family Degenerations. Cr. 8vo. 6 


)TRECKER, ADOLPH, Text-book of Organic Ghdmitin Edited by Prof, 
WISLICENUS. Translated and Edited, with Extensive Additions, by W. R., 
HODGKINSON and A. J. GREENAWAY. Second and Cheaper Edition, 8vo. 
125. 6d. 

\TRETTON, HESBA, David Lloyd’s Last Will. With 4 Illustrations, New 
Edition, Royal 16mo, 2s. 6d. 


a8 eet Illusions: a Psychological Study. Third Edition. Cr. 8vo. 55, 


SUTCLIFFE, H., A Man of the Moors. Post 8vo. 6s. 
/)WINBURNE. Bibliography of A. C.Swinburne, 1857-87. Cr. 8vo. vellum gilt, 6s, 
YMONDS, JOHN ADDINGTON, Vagabunduli Libellus. Cr. 8vo. 6s. 
IWIFT, JON., Letters and Journals. Edited by Srantey Lane-Poote, Elzevir 
; 8vo, vellum, 7s, 6@.; parchment or cloth, 6s. (Parchment Library.) 
Prose Writings. Edited by STANLEY LANE-PooLE. With Portrait. Elzevir 
8vo. vellum, 7s, 6d. ; parchment or cloth, 6s. (Parchment Library.) 
‘AFT, L. R., Greenhouse Construction: a Complete Manual of the Building, 
Heating, Ventilating, and Arrangement of. Cr. 8vo. 7s. 6d. 
Greenhouse Management: A Manual for Florists and Flower Growers. Cr, 
8vo. 7s. 6d. 
'TASMA,’ A Sydney Sovereign, and other Tales. Crown 8vo. cloth, 65. 
In her Earliest Youth. Cheap Edition. Cr. 8vo. 6s, 
'AYLOR, Col. MEADOWS, Sesta: a Novel. With Frontispiece. Cr. Svo. 6s. New 
/ and Cheaper Edition, 35. 6d, 
Tippoo Sultaun: a Tale of the Mysore War. With Frontispiece. Cr, 8vo. 65. 
H New and Cheaper Edition, 3s. 6d. 
Ralph Perel With Frontispiece. Cr, 8vo. 6s. New and Cheaper Edition, 
3s. 6d, 


A Noble Queen, With Frontispiece. Cr. 8vo. 6s, New and Cheaper Edition, 
Q 35. 6d, 
The Confessions of a Thug. With Frontispiece. Cr. 8vo. 6s. New and 
Cheaper Edition, 35. 62. 
Tara: a Mahratta Tale. With Frontispiece. Crown 8vo. 6s, New and Cheaper 
Edition, 35. 6d, 
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TAYLOR, Canon ISAAC, The Alphabet: an Account of the Origin and Develops 
ment of Letters. With numerous Tables and Facsimiles, 2 vols. 8vo. 36s. 


Leaves from an Egyptian Note-Book. Cr. 8vo. 5s. 
TAYLOR, R. WHATELEY COOKE, The Modern Factory System. $8vo. 14s, 
TAYLOR, Sie H., Works. 5 vols. Cr. 8vo. 30s, 

Philip Van Artevelde. Fcap. 8vo. 3s. 6d. 

The Virgin Widow, &e. Fcap. 8vo. 3s. 6d. 

The Statesman. Fcap. 8vo. 35. 6d. 
TAYUI, R., The Commercial Guide and Trade Directory of Japan. Demy 


8vo. 21s. 

Technological Dictionary of the Terms employed in the Arts and Sciences 
(Architecture, Engineering, Mechanics, Shipbuilding and Navigation, Metal- 
lurgy, Mathematics, &c.), with Preface by KARL KAMARSCH, Fourth Revised 
Edition. 3 vols. imperial 8vo. 

Vol. I. German-English-French, 12s. 
Vol. Ii. English-German-French. 12s, 
Vol. Il]. French-German-English, 155. 
Ten Years in Anglican Orders. By Viator. Second Edition. Cr, 8vo. 2s. 6d, 


THACKERAY, W. M., Essay on the Genius of George Cruikshank, Re- 
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paper covers, Is. 
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BS. 
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Essay on the Life and Genius of Calderon. With Translations from his 
‘ Life’s a Dream’ and ‘Great Theatre of the World.’ Second Edition, revised 
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WARNER, Prof. F., Physical Expression: its Modes and Principles. With 50 
Illustrations. Second Edition. Cr. 8vo. 5s. (ZS...) 
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8vo, 25 6d, net, 


54 Kegan Paul, Trench, Triibner, & Co.’s Publications. j 


WEBER, A., History of Indian Literature. From the German by J. MANN and | 
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Christianity. Fifth Edition, corrected and enlarged. With nearly 300 Engrav- 
ings. Cr, 8vo. 9s. 
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Printed on thin opaque paper, and forming 12 handy volumes, cloth, 
12s, net, or bound in 6 volumes, r5s. 

The set of 12 volumes may also be had in a cloth box (see LWustration), 
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THE AMERICAN PATENT 


REVOLVING BOOKCASE. 


The Revolving Bookcase will be found a great convenience by those 
who wish to have from 80 to 200 volumes accessible while seated at a 
table or by the fireside. This bookcase occupies no more space than an 
ordinary whatnot, and can be wheeled from one part of a room to another. 
It is particularly suitable for Private Libraries, for Studies, and for the 
Consulting Chambers of Barristers, Physicians, &c. 


Size No. 1, 36 inches high. 


PRICE FROM 4 GUINEAS. 


These Bookcases are made in various sizes, 24 inches square, 36 to 
59 inches high, with eight, twelve, or sixteen shelves, in ash, walnut, 
mahogany, oak, and ebonised, and neatly finished so as to form hand- 
some pieces of furniture. A special form of Revolving Bookcase has 
been designed to hold the set of ‘Encyclopedia Britannica.’ 


Specimens of the different sizes and woods can be seen in use at 


| PATERNOSTER HOUSE, 
CHARING CROSS ROAD, LONDON. 
KEGAN PAUL, TRENCH, TRUBNER, & CO. Ltd, 
SOLE AUTHORISED AGENTS) 


Lliustraied Price List on receipt of one Stamp. 


PERIODICALS 


Published and Sold by KEGAN PAUL, TRENCH, TRUBNER, & CO. 
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American Journal of Science. Monthly. Annual Subscription, £1. 10s. 
American Machinist. Weekly. Annual Subscription, 16s. 6d, 


Anthropological Institute of Great Britain and Ireland, Journal of. 
; Quarterly. 55. 


Asiatic pucioty of Bengal, Journal of. 8vo. 35. per number. Proceedings, 15. per 
MUMMVErS, 


Asiatic Society, Royal. Bombay Branch. Journal—Irregular, 
Asiatic Society, Royal. Ceylon Branch. Journal—Irregular. 
Asiatic Society, Royal. China Branch. Journal—Irregular. 
Asiatie Society, Royal. Straits Branch, Journal—Irregular, 
Bibliotheea Sacra. Quarterly, Annual Subscription, 145, 
British Chess Magazine. Monthly, 9d. 

Caleutta Review. Quarterly, 6s. 


Indian Antiquary. A Journal of Oriental Research in Archeology, History, Literature, 
Languages, Philosophy, Religion, Folklore, &c, Annual Subscription, £1, 16s. 


Indian Evangelical Review. BA 10s, 
Meister, The. Journal of the Wagner Society. Irregular, 6s. 

Philological Society, Transactions and Proceedings of, Irregular, 

Psychical Research Society, Proceedings, Irregular. 

Sanitarian. Devoted to the Preservation of Health, Mental and Physical Culture, 


Monthly. Annual Subscription, 18s, 
science. Weekly. a Alass 
scientific American. Weekly. ns 185, 
—_—_—_-_—_-—— Export Edition. Monthly. 3 Links: 
—__—_______—— Building Edition. Monthly. 3 145. 
Supplement. Weekly. 5 oie 
Tropical Agriculturist. Monthly. os Lt. 65. 


Parents’ Review. Monthly. 64, 


Wlessrs. KEGAN PAUL, TRENCH, TRUBNER & CO. Ltd. are also Publishers 
to the following Societies, &e., lists of publications of which may 
be had on application. 


[The Chaucer Society. The British Museum 
[The Early English Text Society, The Geological SuPvey of India, 
The Egypt Exploration Fund. The India Office, 


fhe New Shakspere Society. 
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